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SN55143 


SN55157* 
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Direct replacements were based on similarity of electrical and mechanical characteristics as shown in currently 
published data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 


Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No 
liability is assumed for damages resulting from the use of the information contained in this list. 


INTERFACE CIRCUITS INTERCHANGEABILITY GUIDE 


(MANUFACTURERS ARRANGED ALPHABETICALLY) 


EXAMPLE OF NOMENCLATURE 


AMD 


AMO0026C 
AM1488 
AM1489 
AM1489A 
AM26S10C 
AM26S10M 
AM26S11C 
AM26S11M 
AM5520 
AM5521 
AM5524 
AM5525 
AM7520 
AM7521 
AM7524 
AM7525 
AM7820A 
AM7830 
AM7831 
AM7832 
AM8820A 
AM8830 
AM8831 
AM8832 
AM8T26A 


AM 


75325 


ADVANCED MICRO DEVICES 


Device Type 


Tl DIRECT 


REPLACEMENT 


SN75188 
SN75189 
SN75189A 
AM26S10C 
AM26S10M 
AM26S11C 
AM26S11M 
SN5520 
SN5520 
SN5524 
SN5524 
SN7520 
SN7520 
SN7524 
SN7524 
SN55182 
SN55183 
DS7831 
DS7832 
SN75182 
SN75183 
DS8831 
DS8832 


Ti CLOSEST 
REPLACEMENT AMD 


SN75369 


SN75136 


Package Type 


N = Plastic DIP (second source designation for TI Plastic DIP) 


P = Plastic DIP 


J = Ceramic DIP (second source designation for T| Ceramic DIP) 


D = Ceramic DIP 


AM9614C 
AM9614M 
AM9615C 
AM9615M 
AM55107B 
AM55108B 
AM55109 
AM55110 
AM55234 
AM55235 
AM55238 
AM55239 
AM55325 
AM75107B 
AM75108B 
AM75109 
AM75110 
AM75207 
AM75208 
AM75234 
AM75235 
AM75238 
AM75239 
AM75325 


Tl DIRECT 
REPLACEMENT 


SN75114 
SN55114 
SN75115 
SN55115 


SN55107B 
SN55108B 
SN55109A 
SN55110A 


SN55234 
SN55234 
SN55238 
SN55238 
SN55325 


SN75107B 
SN75108B 
SN75109A 
SN75110A 


SN75207 
SN75208 
SN75234 
SN75234 
SN75238 
SN75238 
SN75325 


TI! CLOSEST 
REPLACEMENT 


477 


FAIRCHILD 


EXAMPLE OF NOMENCLATURE 


75450B 


Device Type 


Package Type 

D = Ceramic DIP 

P = Plastic DIP 

R = Ceramic Mini DIP 
T = Plastic Mini DIP 
H = Metal Can 


Temperature Range 


C = Commercial 

0°C to 70°C or 75°C 
M = Military 

—55°C to 125°C 


F = Flat Package 


177 


Tl DIRECT Ti CLOSEST TI DIRECT Ti CLOSEST 
FAIRCHILD REPLACEMENT REPLACEMENT FAIRCHILD REPLACEMENT REPLACEMENT 
UA8T13M SN55121 9627C SN75152 
MA8T13C SN75121 9634C SN75159 
UMA8T14M SN55122 9636C uA9636C* 
uMA8BT1I4C SN75122 9636M uA9636M* 
MABT23C SN75123 9637C uA9637C* SN75157* 
MA8T24C SN75124 9637M uA9637M* SN55157* 
MA1488C SN75188 9638C uA9638C* SN75158 
MA1489C SN75189 9638M uA9638M* _ $N55158 
wA1489AC SN75189A 9640C AM26S10C 
5524M SN5524 9640M AM26S10M 
5525M SN5524 9641C AM26S11C 
5528M SN5528 9641M AM26S11M 
5529M SN5528 9643 SN75322 
5534M SN55232 SN75363 
5535M SN55232 9644C SN75361A 
5538M SN55238 9664C SN75492 
5539M SN55238 9665AC SN75466 
7524C SN7524 9665C ULN2001A 
7525C SN7524 9666AC SN75467 
7528C SN7528 9666C ULN2002A 
7529C SN7528 9667AC SN75468 
7534C SN75232 9667C ULN2003A 
7535C SN75232 9668AC SN75469 
7538C SN75238 9668C ULN2004A 
7539C SN75238 55107AM SN55107A 
9612C SN75158 55107BM SN55107B 
9614M SN55114 55108AM SN55108A 
9614C SN75114 55108BM SN55108B 
9615M SN55115 55109M SN55109A 
9615C SN75115 55110M SN55110A 
9616C SN75188 55121M SN55121 
SN75150 55122M SN55122 
SN75152 55224M SN55234 
9617C SN75154 55225M SN55234 
SN75189 55232M SN55232 
SN75189A 55233M SN55232 
9626C SN75136 


*Future product 
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Ti DIRECT Ti CLOSEST 

FAIRCHILD REPLACEMENT REPLACEMENT 
55234M SN55234 
55235M SN55234 
55238M SN55238 
55239M SN55238 
55325M SN55325 
55326M SN55326 
55327M SN55327 
55450AM SN55450B 
55450BM SN55450B 
55451AM SN55451B 
55451BM SN55451B 
55452AM SN55452B 
55452BM SN55452B 
55453AM SN55453B 
55453BM SN55453B 
55454AM SN55454B 
55454BM SN55454B 
55460M SN55460 
55461M SN55461 
55462M SN55462 
55463M SN55463 
55464M SN55464 
55470M SN55470 
55471M SN55471 
55472M SN55472 
55473M SN55473 
55474M SN55474 
75107AC SN75107A 
75107BC SN75107B 
75108AC SN75108A 
75108BC SN75108B 
75109C SN75109A 
75110C SN75110A 
75112C SN75112 
75121C SN75121 
75122C SN75122 
75123C SN75123 
75124C SN75124 
75150C SN75150 
75154C SN75154 
75207C SN75207 


FAIRCHILD 


75208C 
75224C 
75225C 
75232C 
75233C 
75234C 
75235C 
75238C 
75239C 
75325C 
75326C 
75327C 
75430C 
75431C 
75432C 
75433C 
75434C 
75450AC 
75450BC 
75451AC 
75451BC 
75452AC 
75452BC 
75453AC 
75453BC 
75454AC 
75454BC 
75460C 
75461C 
75462C 
75463C 
75464C 
75470C 
75471C 
75472C 
75473C 
75474C 
75491C 
75491AC 
75492C 
75492AC 


Ti DIRECT 
REPLACEMENT 


SN75208 


SN75232 
SN75232 
SN75234 
SN75234 
SN75238 
SN75238 
SN75325 
SN75326 
SN75327 
SN75430 
SN75431 
SN75432 
SN75433 
SN75434 


SN75450B 
SN75450B 
SN75451B 
SN75451B 
SN75452B 
SN75452B 
SN75453B 
SN75453B 
SN75454B 
SN75454B 


SN75460 
SN75461 
SN75462 
SN75463 
SN75464 
SN75470 


SN75471 
SN75472 
SN75473 
SN75474 
SN75491 
SN75491A 
SN75492 
SN75492A 


Ti CLOSEST 
REPLACEMENT 


SN75234 
SN75234 


577 


177 


ITT 


ITT491 
ITT492 
ITT493 
ITT494 
1TT1488 
1TT1489 


ITT1489A 


1TT5520 
1TT5521 
ITT5522 
ITT5523 
ITT5524 
ITT5525 
ITT5528 
ITT5529 
1TT5534 
ITT5535 


ITT 


EXAMPLE OF NOMENCLATURE 


Ti DIRECT 
REPLACEMENT 


SN75491 
SN75492 
SN75493 
SN75494 
SN75188 
SN75189 


SN75189A 


SN5520 
SN5520 
SN5522 
SN5522 
SN5524 
SN5524 
SN5528 
SN5528 


ITT 7520 
1TT7521 
ITT7522 
ITT7523 
ITT 7524 
ITT 7525 
ITT 7528 
ITT7529 
ITT 7534 
ITT 7535 
1TT9614 
ITT9615 
ITT55107A 
1TT55107B 
ITT55108A 
1TT55108B 
1TT55109 
1TT55110 
1ITT55138 
ITT55234 


SN7520 
SN7520 
SN7522 
SN7522 
SN7524 
SN7524 
SN7528 
SN7528 


SN75114 
SN75115 
SN55107A 
SN55107B 
SN55108A 
SN55108B 
SN55109A 
SN55110A 
SN55138 
SN55234 


75450 


Ti CLOSEST 
REPLACEMENT 


SN55232 
SN55232 


SN75232 
SN75232 


ITT 


Temperature Range 


—1 = —55°C to 125°C 
—5 =0°C to 70°C 


ITT 


ITT55235 
ITT55324 
ITT55325 
ITT55450 
ITT55451 
ITT55452 
1TT55453 
ITT55454 
ITT55460 
1TT55461 
ITT55462 
ITT55463 
ITT55464 
ITT75107A 
1TT75107B 
ITT75108A 
1TT75108B 


1TT 75109 
1TT75110 
ITT75138 
ITT 75207 
ITT75208 
ITT 75234 
ITT 75235 
ITT 75322 
ITT 75324 
ITT 75325 
1TT75450 
ITT75451 
ITT75452 
ITT 75453 
1TT 75454 
ITT 75460 
1TT 75461 
ITT 75462 
ITT 75463 
1TT 75464 


D = Ceramic DIP 

N = Plastic DIP 
Tl DIRECT 

REPLACEMENT 


SN55234 
SN55324 
SN55325 
SN55450B 
SN55451B 
SN55452B 
SN55453B 
SN55454B 
SN55460 
SN55461 
SN55462 
SN55463 
SN55464 
SN75107A 
SN75107B 
SN75108A 
SN75108B 
SN75109A 
SN75110A 
SN75138 
SN75207 
SN75208 
SN75234 
SN75234 
SN75322 
SN75324 
SN75325 
SN75450B 
SN75451B 
SN75452B 
SN75453B 
SN75454B 
SN75460 
SN75461 
SN75462 
SN75463 
SN75464 


Ti CLOSEST 
REPLACEMENT 


13 


14 


MOTOROLA 


MMHO026C 


MC8T13 
MC8T14 
MC8T23 
MC8T24 
MC8T26 
MC1411 
MC1412 
MC1413 
MC1416 
MC1488 
MC1489 
MC1489A 
MC3443 
MC3446 
MC3453 
MC5522 
MC5523 
MC5524 
MC5525 
MC5528 
MC5529 
MC5534 
MC5535 
MC5538 
MC5539 
MC7522 
MC7523 
MC7524 
MC7525 


EXAMPLE OF NOMENCLATURE 


SN75121 
SN75122 
SN75123 
SN75124 


MC 


Ti DIRECT 
REPLACEMENT 


ULN2001A 
ULN2002A 
ULN2003A 
ULN2004A 


SN75188 
SN75189 


SN75189A 


MC3446 


SN5522 
SN5522 
SN5524 
SN5524 
SN5528 
SN5528 


SN7522 
SN7522 
SN7524 
SN7524 


75325 


Device Type 


Ti CLOSEST 
REPLACEMENT 


SN75369 


SN75136 


SN75138 


SN75110A 


SN55232 
SN55232 
SN55238 
SN55238 


MOTOROLA 


P = Plastic DIP 
L = Ceramic DIP 
G = Metal Can 


F = Flat Package 


MOTOROLA 


MC7528 

MC7529 

MC7534 

MC7535 

MC7538 

MC7539 

MC55107 
MC55108 
MC55325 
MC75107 
MC75108 
MC75109 
MC75110 
MC75140 
MC75325 
MC75358 
MC75365 
MC75368 
MC75450 
MC75451 
MC75452 
MC75453 
MC75454 
MC75460 
MC75461 
MC75462 
MC75463 
MC75464 
MC75491 
MC75492 


Tt DIRECT 
REPLACEMENT 


SN7528 
SN7528 


SN55107A 
SN55108A 
SN55325 
SN75107A 
SN75108A 
SN75109A 
SN75110A 
SN75140 
SN75325 
SN75368 
SN75365 
SN75368 
SN75450B 
SN75451B 
SN75452B 
SN75453B 
SN75454B 
SN75460 
SN75461 
SN75462 
SN75463 
SN75464 
SN75491 
SN75492 


Ti CLOSEST 
REPLACEMENT 


SN75232 
SN75232 
SN75238 
SN75238 
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EXAMPLE OF NOMENCLATURE 


NATIONAL 


DSO026C 
DS1488 
DS1489 
DS1489A 
DS1611 
DS1612 
DS1613 
DS1614 
DS3611 
DS3612 
DS3613 
DS3614 
DS3629 
DS5520 
DS5520A 
DS5521 
DS5522 
DS5522A 
DS5523 
DS5524 
DS5524A 
DS5525 
DS5528 
DS5528A 
DS5529 
DS5534 
DS5534A 
DS5535 
DS5538 
DS5538A 
DS5539 
DS7520 
DS7520A 
DS7521 
DS7522 
DS7522A 
DS7523 
DS7524 


DS 


TI DIRECT 
REPLACEMENT 


SN75188 
SN75189 
SN75189A 


SN5520 


SN5520 
SN5522 


SN5522 
SN5524 


SN5524 
SN5528 


SN5528 


SN7520 


SN7520 
SN7522 


SN7522 
SN7524 


75325 


Ti CLOSEST 
REPLACEMENT 


SN75369 


SN55471 
SN55472 
SN55473 
SN55474 
SN75471 
SN75472 
SN75473 
SN75474 
SN75324 


SN5520 


SN5522 


SN5524 


SN5528 


SN55232 
SN55232 
SN55232 
SN55238 
SN55238 
SN55238 


SN7520 


SN7522 


NATIONAL 


N = Plastic DIP 
J = Ceramic DIP 
W = Flat Package 
H = Metal Can 


NATIONAL 


DS7524A 
DS7525 
DS7528 
DS7528A 
DS7529 
DS7534 
DS7534A 
DS7535 
DS7538 
DS7538A 
DS7539 
DS7800 
DS7820 
DS7820A 
DS7830 
DS7831 
DS7832 
DS8800 
DS8820 
DS8820A 
DS8830 
DS8831 
DS8832 
DS8880 
DS55107 
DS55108 
DS55109 
DS55110 
DS55121 
DS55122 
DS55325 
DS55450 
DS55451 
DS55452 
DS55453 
DS55454 
DS55460 
DS55461 


Ti DIRECT 
REPLACEMENT 


SN7524 
SN7528 


SN7528 


SN55180 
SN55182 
SN55182 
SN55183 
DS7831 
DS7832 
SN75180 
SN75182 
SN75182 
SN75183 
DS8831 
DS8832 
SN75480 
SN55107B 
SN55108B 
SN55109A 
SN55110A 
SN55121 
SN55122 
SN55325 
SN55450B 
SN55451B 
SN55452B 
SN55453B 
SN55454B 
SN55460 
SN55461 


Tl CLOSEST 
REPLACEMENT 


SN7524 


SN7528 


SN75232 
SN75232 
SN75232 
SN75238 
SN75238 
SN75238 


15 


16 


TI DIRECT TI CLOSEST T! DIRECT TI CLOSEST 
NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT 
DS55462 SN55462 DS75362 SN75365 
ps55463 SN55463 DS75364 SN75364 
ps55464 SN55464 DS75365 SN75365 
DS75107 SN75107B DS75450 SN75450B 
DS75108 SN75108B DS75451 SN75451B 
DS75109 SN75109A DS75452 SN75452B 
DS75110 SN75110A DS75453 SN75453B 
DS75121 SN75121 DS75454 SN75454B 
DS75122 SN75122 DS75460 SN75460 
DS75123 SN75123 DS75461 SN75461 
DS75124 SN75124 DS75462 SN75462 
DS75150 SN75150 DS75463 SN75463 
DS75154 SN75154 DS75464 SN75464 
DS75207 SN75207B DS75491 SN75491 
DS75208 SN75208B DS75492 SN75492 
DS75322 SN75322 DS75493 SN75493 
DS75324 SN75324 DS75494 SN75494 
DS75325 SN75325 DS78LS20 SN55182 
DS75361 SN75361A DS88LS20 SN75182 
SIGNETICS 
EXAMPLE OF NOMENCLATURE 
75454B 
A = 14 pin Plastic DIP 
FH = 14 pin Ceramic DIP 
V = 8 pin Plastic DIP 
T = 8 pin Metal Can 
B = 16 pin Plastic DIP 
FJ = 16 pin Ceramic DIP 
TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST 
SIGNETICS REPLACEMENT REPLACEMENT SIGNETICS REPLACEMENT REPLACEMENT 
N8T13 SN75121 DM888o SN75480 
N8T14 SN75122 MC1488 SN75188 
N8T15 SN75150 MC1489 SN75189 
N8T16 SN75152 MC1489A SN75189A 
N8T23 SN75123 3207A SN75365 
N8T24 SN75124 3207A-1 SN75365 
N8T 26 SN75136 7520 SN7520 
N8T26A SN75136 7521 SN7520 
S8T13 SN55121 7522 SN7522 
S8T14 SN55122 7523 SN7522 
DM7820 SN55182 7524 SN7524 
DM7830 SN55183 7525 SN7524 
DM8820 SN75182 55325 SN55325 
DM8830 SN75183 55450B SN55450B 


177 


SIGNETICS 


55451B 
55452B 
55453B 
55454B 
758107 
758108 
75S207 
758208 


Ti DIRECT 
REPLACEMENT 


SN55451B 
SN55452B 
SN55453B 
SN55454B 


Ti CLOSEST 
REPLACEMENT 


SN75107A 
SN75108A 
SN75207 
SN75208 


SIGNETICS 


75324 

75325 

75361A 
75450B 
75451B 
75452B 
75453B 
75454B 


Tl DIRECT 
REPLACEMENT 


SN75324 

SN75325 

SN75361A 
SN75450B 
SN75451B 
SN75452B 
SN75453B 
SN75454B 


REPLACEMENT 


17 


18 


Thermal Information 


20 
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INTERFACE CIRCUITS 
THERMAL INFORMATION 


THERMAL RESISTANCE 
JUNCTION-TO-CASE JUNCTION-TO-AMBIENT 
THERMAL RESISTANCE THERMAL RESISTANCE 


PACKAGE 
Rgsc (CW) Rega (C/W) 
J ic dual-in-line 
ceramic dual-in-lin 1 tn O0 122 
(glass-mounted chips) 
. d \-i lj af 
J ceramic dual-in-line 14 thoy 20 29+ git 
(alloy-mounted chips) 
JG ceramic dual-in-line 151 
(glass-mounted chips) 
JG ceramic dual-in-linet o6t ‘iat 
(alloy-mounted chips) 


E slugs TS A TE | es 


NE plastic dualindine | 14 —SSSCS—~S 
Pplasticdual-inline =| 


Tin addition to those products so designated on their data sheets, all devices having a type number prefix of SNC” or “SNM,” or a suffix of 


""/883"' have alloy-mounted chips. 


J PACKAGES JG L 
PACKAGE PACKAGE 

NE P 
PACKAGE PACKAGE 
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INTERFACE CIRCUITS 
THERMAL INFORMATION 


CERAMIC DUAL-IN-LINE PACKAGES 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature. 


DISSIPATION DERATING CURVE 


1400 


1300 


1200 


1100 


1000 


900 


800 


700 


600 


500 


Maximum Continuous Dissipation—mW 


400 


300 


200 


a Bes 
5 50 75 100 


125 
Ta—Free-Air Temperature—° C 


2 


Tin addition to those products so designated on their data sheets, all devices having a type number prefix of “SNC” or “SNM”, or a suffix of 


**/883"' have alloy-mounted chips. 
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INTERFACE CIRCUITS 
THERMAL INFORMATION 


AXIAL-LEAD PACKAGES 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature. 


DISSIPATION DERATING CURVE 


NUTT * 
aN 

ENSALELLEETLTE 

NEEM 
TNE 

EELS EEE 

LEE PAN ELELE 

SNIUN. 
LLEEEELLLLEEPNDSC 
Ne 


5 50 75 100 12 


Ta—Free-Air Temperature—° C 


800 


700 


oO 
=) 
i) 


Maximum Continuous Dissipation—mW 
ae) + 
oO oO 
ro) i) 


200 


100 


2 5 


tThis rating for the L package requires a heat sink that provides a thermal resistance from case to free-air, Reca, of not more than 105°C/wW. 
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INTERFACE CIRCUITS 
THERMAL INFORMATION 


PLASTIC DUAL-IN-LINE PACKAGES 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 


at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature. 


DISSIPATION DERATING CURVE 


1200 


1000 


Maximum Continuous Dissipation—mW 
D 
Oo 
o 


Ta—Free-Air Temperature— C 
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276 


INTERFACE CIRCUITS 
THERMAL INFORMATION 


PLASTIC MEDIUM-POWER DUAL-IN-LINE PACKAGE 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature, 


DISSIPATION DERATING CURVE 


2100 


2000 


1900 


1800 


1700 


1600 


1500 


1400 


as = = = 
© = N WwW 
j=) © oO © 
(=) (ea | oO (an) 


Maximum Continuous Dissipation—mW 


TA—Free-Air Temperature— C 
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Ordering Instructions 
and 
Mechanical Data 
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INTERFACE CIRCUITS 
ORDERING INSTRUCTIONS AND MECHANICAL DATA 


ORDERING INSTRUCTIONS 


Electrical characteristics presented in this data book apply for the circuit type(s) listed in the page heading, unless 
otherwise noted, regardless of package. The availability of a circuit function in a particular package is indicated by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline 
drawings shown in this section. 

Factory orders for circuits described in this data book should include a four-part type number as explained in the 
following example. 


EXAMPLE: SN 75369 JG 0G 


4. Instructions (Dash No.) 


MUST CONTAIN TWO OR THREE LETTERS MUST CONTAIN TWO NUMBERS 


lid 1S tetertace Preiants (From Dash No. Column of Following Table) 
SNM Mach IV, Level | 
SNC Mach IV, Level III 


SOLDER- 
PACKAGES DIPPED 


STANDARD SECOND-SOURCE PREFIXES 


DS National MC Motorola 
uA Fairchild AM Advanced Micro 
ULN Sprague Devices 


NorS  Signetics 


2. Unique Circuit Designator 
including Temperature Range 


MUST CONTAIN THREE TO SEVEN CHARACTERS 


dy wig; k, 
N, NE, P 


(From Individual Data Sheets) 


Examples: 75322 
5520 
8831 


3. Package 


MUST CONTAIN ONE OR TWO LETTERS 


J, JG, L, N, NE, P 


(From Pin-Connection Diagram on Individual Data Sheet) 


Circuits are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the 
customer (with possible additional costs), circuits will be shipped in the most practical carrier. 


—Slide Magazines 
—A-Channel Plastic Tubing 
—Barnes Carrier 
—Sectioned Cardboard Box 
—Individual Plastic Box 
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INTERFACE CIRCUITS 
ORDERING INSTRUCTIONS AND MECHANICAL DATA 


J ceramic dual-in-line packages 


These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, or 20-lead frame. 


Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 0.300 
(7,62) centers (see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the 


package in the board during soldering. Tin-plated (‘’bright-dipped’’) leads (—O0) require no additional cleaning or 
Processing when used in soldered assembly. 


14-PIN J CERAMIC 


0.785 (20,0) _ 
0.755 (19,1) 


OOOO OO® 


0.025 (0,63) R NOM 


0.310 (7,88) 


0.290 (7,36) 
0.280 (7.111 O®OOOOOD 
0.245 (6,22) 
0.020 (0,51) MIN 0.070 (1,78) MAX 14 PLACES 
0.050 


(1,27) NOM 


a We GLASS 
0.200 (5,08) SEALANT 
MAX 
105° 0.030 (0,76) MIN 
90° 14 PLACES 


- SEATING PLANE 
14 PLA 
CES eg 


a 0.023 (0,584) 14 5) aces 


0.015 (0,381 
0.014 (0,356) 0.130 (3,30) ( ) 


0.008 (0,203) MIN 0.100 (2,54) ; 
14 nlp 0.070 (1,77) PIN SPACING 0.100 (2,54) T.P. 


4 PLACES (See Note b) 


Falls within JEDEC TO-116 and MO-001AA Dimensions 


16-PIN J CERAMIC 


Le 0.785 (20,0) 
0.755 (19,1) 


®GOGOOO® 


0.025 (0,63) RNOM ~ 
0.310 (7,88) 
0.290 (7,36) 
0.280 (7,11) 


0.245 (6,22) OA®MOOOOO 


* 0.050 (1.27) NOM 0.070 (1,78) MAX 16 PLACES 


GLA 
0.200 (5,08) SEALANT 
MAX 


- SEATING PLANE —— —-- 
0.020 os14 0.030 (0,76) MIN 


MIN 12 PLACES 
16 PLACES 
\\ ig SOS 10.958) 0.130 (3,30) 0.023 (0,584) 
0.008 (0,203) MIN odie loser WOPLACES 
16 PLACES 015 (0, 
0.012 (0,304) MIN 


4 PLACES 
0.050 (1,27) 4 PLACES 
PIN SPACING 0.100 (2,54) TP. 0.016 (0,38) 
(See Note b) 


NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 


b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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INTERFACE CIRCUITS 


ORDERING INSTRUCTIONS AND MECHANICAL DATA 


J ceramic dual-in-line packages (continued) 
20-PIN J CERAMIC 


0.975 (24,8) 
| 0.930 (23,6) 


PO POO OOOOY 


0.025 (0,63) R NOM 


0.310 (7,88) 
0.290 (7,36) 


0.300 (7,62) 
0.245 (6,22) 


OD OOOOOOO® 


0.020 (0,51) 
MIN 


0.050 (1,27) NOM 0.070 (1,78) MAX 20 PLACES 


GLASS 
SEALANT 


0.200 (5,08) 


MAX 
SEATING PLANE 
0.130 (3,30) 


MIN 
0.012 (0,304) minal 
4 PLACES 


105° 
90° 
20 PLACES 


a 


0.014 (0,356) 
0.008 (0,203) 
20 PLACES 


0.023 (0,584) 
0.015 (0,381) 


0.030 (0,76) MIN 
16 PLACES 


20 PLACES 


0.050 (1,27) 


0.015 (0,38) 


PIN SPACING 0.100 (2,54) T. P. 
(See Note b) 


JG ceramic dual-in-line package 


4PLACES 


This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. The package is 
intended for insertion in mounting-hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and 
inserted, sufficient tension is provided to secure the package in the board during soldering. Tin-plated (“‘bright-dipped”’) 


leads require no additional cleaning or processing when used in soldered assembly. 


8-PIN JG CERAMIC 


0.400 (10,2) 
0.355 (9,0) 


®O®OO® 


0.025 (0,63) R NOM 
t 0.310 (7,88) 


0.290 (7,36) @ @ 6) @) 


0.280 (7,11) 
0.245 (6,22) 


0.050 (1,27) NOM 


0.070 (1,78) MAX 8 PLACES 
— oma GLASS 
0.200 (5,08) SEALANT 
MAX 3 
- SEATING PLANE 
bazoosut 51) = 0.030 (0,76) MIN 
azoro sti 8 PLACES 


0.014 (0,356) 0.023 (0,584) 


0.015 (0,381) 
8 PLACES 


0.130 (3,30) 


8 PLACES MIN 


0.065 (1,65) 
0.015 (0,38) 
4 PLACES 


i 


PIN SPACING 
0.100 (2,54) T.P. 
(See Note b) 


b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 


. All dimensions are in inches and parenthetically in millimeters. |nch dimensions govern. 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


31 


INTERFACE CIRCUITS 
ORDERING INSTRUCTIONS AND MECHANICAL DATA 


L plug-in package 


This hermetically sealed, plug-in package consists of a welded metal base and cap with individual leads secured by an 
insulating glass sealant. The gold-plated leads (—O0) require no additional cleaning or processing when used in soldered 
assembly. 


10-PIN L PLUG-IN 


0.185 (4,70) 0.019 (0,483) pin 


0.165 (4,19) 
0.040 (1,02) 0.016 (0,406) 


MAX 
0.230 (5,84) T.P. 0.160 (4,07) MAX DIA 


CS. 0.370 (9,40) 


0.335 (8,51) 
DIA 


0.335 (8,51) DIA 


0.305 (7,74) 


0.045 (1,15) 
0.115 (2,92) T.P. 0.029 (0,73) 
(See Note b) 0.034 (0,864) 
0.040 (1,02) 0.028 (0,711) 
0.010 (0,25) 
0.500 (12,7) MIN 


Same as JEDEC TO-100 and MO-O06AD except for diameter of standoff 
NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 


b. Each lead is located within 0.007 (0,18) of its true position at maximum material condition. 


N and NE plastic dual-in-line packages 


These dual-in-line packages consist of a circuit mounted on a 14-, 16-, or 20-lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deformation 
and circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are 
intended for insertion in mounting-hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and 
inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no additional 
cleaning or processing when used in soldered assembly. The NE package is available only in the 14-pin version and has 
internal metal tabs connecting the center three leads on each side for better heat dissipation. 


14-PIN N and NE PLASTIC 


0.770 (19,6) 
0.710 (18,0) 


OOO OOO® 


G 0.093 (2,36) R NOM 
0,300 + 0.010 0.110 (2,79) NOM 
(7,62 + 0,26) 


0.250 + 0.010 OAQO® OOO® 


(6,35 + 0,26) 


0.080 (2,03) NOM 
> Ko. 070 (1,78) MAX 14 PLACES 


| 0.020 And 51) 
b.010 (0,25) NOM 0.200 (5,08) MAX "i. 
— SEATING PLANE 
= 0.033 (0,83) MIN 
14 PLACES 


14PLACES 4, \\4- 0.011 + 0.003 


(0,279 + 0,076) 0.125 (3,17) MIN “>| [+ 0.018 + 0.003 
: (0,457 + 0,076) 
14 PLACES 
0.075 + 0.020 sap anes 


(1,90 + 0,51) 
4 PLACES PIN SPACING 0.100 (2,54) T.P. 
(See Note b) 


Falls within JEDEC TO-116 and MO-001AA Dimensions 


NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 


b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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INTERFACE CIRCUITS 
ORDERING INSTRUCTIONS AND MECHANICAL DATA 


N dual-in-line plastic packages (continued) 


16-PIN N PLASTIC 


®OQOQOQOQOOO 


10.300 + 0.010 
(7,62 + 0,26) 


0.280 + 0.010 
(6,35 + 0,26) 
0.080 (2,03) NOM 


i= 5 


0.010 (0,25) NOM 


0.093 (2,36) R NOM 
0.160 (4,06) NOM 


O@OOOOO® 


> ‘an 0.070 (1,78) MAX 16 PLACES 
0.020 (0,51) 


0.200 (5,08) MAX 


—— SEATING PLANE 


177 


° 


90° 
16 PLACES .\\.- 0.011 + 0.003 


(0,279 + 0,076) 


16 PLACES 


Package configuration of 
16-pin N package (see 
alternative sideviews) is 
at the option of Tl. 


q 


0.300 + 0.010 
(7,62 + 0,26) 


0.260 + 0.010 
(6,36 + 0,26) 


0.080 (2,03) NOM 


L 0.010 (0,25) NOM 
— SEATING PLANE 


20 PLACES 
- 0.011 + 0.003 
(0,279 * 0,076) 


20 PLACES 


Package configuration of 
20-pin N package (see 
alternative sideviews) is 
at the option of TI. 


NOTES: a. 


0.125 (3,17) MIN 


0.095 (2,41) 
0.015 (0,38) 
4 PLACES 


0.033 (0,83) MIN 


16 PLACES 
>| |e 0.018 + 0.003 
(0,457 + 0,076) 
16 PLACES 


[el 


PIN SPACING 0.100 (2,54) T.P. 
(See Note b) 


ALTERNATE SIDE VIEW 
—>| }*-0.070 (1,78) MAX 16 PLACES 


4 0.020 (0,57) 
MIN 


0.200 (5,08) MAX 


0.125 (3,17) MIN 


0.095 (2,41) 
0.015 (0,38) 
4 PLACES 


- 0.033 (0,83) MIN 
12 PLACES 
> he 0.018 +0.003 
(0,457 + 0,076) 
16 PLACES 
PIN SPACING 0.100 (2,54) T.P. 
(See Note b) 


20-PIN N PLASTIC 


0.093 (2,36) R NOM 
0.160 (4,06) NOM 


1.070 (27,2) 
0.920 (23,3) 


QB@QVOQOOOOO® 


OOOOO OOOO 


> - 0.070 (1,78) MAX 20 PLACES 


4 0.020 (0,51) 


0.200 (5,08) MAX 


MIN 


— a 


0.155 (3,94) 
0.125 (3,17) 


0.075 (1,91) 
0.009 (0,22) 
4 PLACES 


0.020 (0,51) 


0.200 (5,08) Max = MIN 


0.155 (3,94) 
0.125 (3,17) 


0.075 (1,91) 


0.009 (0,22) 
4 PLACES 


~ \xe- 0.033 (0,83) MIN 


20 PLACES 


—w| ke— 0.018 + 0.003 


(0,457 + 0,076) 
20 PLACES 


PIN SPACING 0.100 (2,54) T.P. 
(See Note b) 


ALTERNATE SIDE VIEW 


ais 0.070 (1,78) MAX 20 PLACES 


>| 0.033 (0,83) MIN 
16 PLACES 


>| -— 0.018 + 0.003 


(0,457 + 0,076) 
20 PLACES 


on 


PIN SPACING 0.100 (2,54) T.P. 
(See Note b) 


All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 


b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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INTERFACE CIRCUITS 
ORDERING INSTRUCTIONS AND MECHANICAL DATA 


P dual-in-line plastic package 


This dual-in-line package consists of a circuit mounted on an 8-lead frame and encapsulated in an electrically, 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when Operated under high-humidity conditions. This package is 
intended for insertion in mounting hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and 
inserted, sufficient tension is provided to secure the package in the board during soldering. Silver-plated leads require no 
additional cleaning or processing when used in soldered assembly. 


8-PIN P PLASTIC 0.400 (10,2) MAX 


©OO © 


INDEX DOT 


0.300 (7,62) T.P. 
cn OROMOMO 


0,250 + 0.010 0.070 (1,78) MAX 
(6,36 + 0,026) 8 PLACES 


0.200 (5,08) 
MAX 


0.033 (0,84) MIN 
8 PLACES 


_—, PLANE J 


N 
—— 0.020 (0,51) 
0.030 (0,76) MIN 


8 PLACES 0.000 (0,00) 


0.125 (3,17) + . 0.018 + 0.003 
0.011 + 0.003 MIN (0,467 + 0,076) 
8 


(0,279 + 0,076) PLACES 
8 PLACES 0.100 (2,54) T.P. 
6 PLACES 


(See Note b) 


NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 7 | 
b. Each pin centerline is within 0.005 (0,127) radius of true position at the gauge plane with maximum material condition and unit 


installed. 
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Peripheral Drivers 
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PERIPHERAL DRIVER SELECTION GUIDE 


PERIPHERAL DRIVERS 


FUNCTION 


DEVICE TYPE AND PACKAGE 
0°C TO 70°C 


—55°C TO 125°C 


> 
= 
= 
S 
= 
< 
a. 
= 
\°) 
O 


AOVAIVd Yad 
SY3SAING 


S3ag0I0d dWV19 
LNdino 


TVWOIdAL 
\, Oda 


LIN3Y¥xHND 
LNdino 
G3J0NIWWO03Y 
WNWIXVN 


ASDVLION 
dN-HOLVT 
WNWINIW 


ADVLION 
ALVLS-440 
WNWIXVW 


TTL, DTL. 
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TTL, OTL. 


INVERTING 
BUFFER 


ULN2004AT] J.N 


Ss 


14-V to 25-V P-4MOS 


TTL, DTL, CMOS, P-MOS 
TTL and 5-V CMOS 
6-V to 15-V P-MOS, CMO 


1 us 


pw fe fee 


With output transistor base connected externally to output of gate 


"°c to 85°C 


{tpp = Propagation delay time 


e22Sd SVX31 ‘'SVTIVO * 20S XOS 30i43530 1SO0Od 


ISN] SVX4] 


GALVUYOdHOONI 


SLINAW 


LE 


LL4S 


PERIPHERAL DRIVERS (continued) 


INPUT 
COMPATIBILITY 


7OV 55 V 300 mA 33 ns de TIL, OTL 


7OV 300 mA 200 ns YES TTL, OTL, MOS 


MINIMUM 
LATCH-UP 
VOLTAGE 
MAXIMUM 
RECOMMENDED 
OUT PUT 
CURRENT 
DRIVERS 
PER PACKAGE 


sew 
eee) 
zrea 
eu a 
qto 
=o? 


CLAMP DIODES 


100 V 60 V 350 mA 130 ns YES 


*With output transistor base connected externally to output of gate 
to’c to 85°C 


{ tpp = Propagation delay time 


DEVICE TYPE AND PACKAGE 


—55°C TO 125°C ccTtow c 


SN55470 SN75470 | J,N 


SN55472 JGP 
SN55473 SN75473 JG,P 
SN55474 JG,P 
IGP 
JGP 


SN75479 JG,P 


ON} NI N!|H 
ae | = oe 
Sw} Ni] ~ 
QP gg 
h) hh), 5 

_i Ai | | = 
Al wlnN|— 


LOGIC 
FUNCTION 


AND* 


NAND 


NAND 
| =NAND | 


NAND 


INVERTING 


BUFFER 


93 


103 


107 
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PERIPHERAL DRIVER SELECTION GUIDE 


VOLTAGE CAPABILITY 
OF PERIPHERAL DRIVERS 


SN75466 
THRU 
SN75469 
SN75475 
SERIES 
75411 
75416 


55470/75470 


Minimum Latch-Up Voltage—V 


SERIES 
55450B/75450B 


9) 10 20 30 40 50 60 70 80 90 100 110 120 
Maximum Rated DC Output Voltage—V 
VOLTAGE-CURRENT PRODUCTT 


vs 
PROPAGATION DELAY TIME 


@ SERIES SERIES 
79411 75416 
SERIES 
55470/75470 
eS 
SN75475 


SERIES 75476 


30 


25 


SN75466 
THRU 
SN7OASP 


20 


15 


10 


@ SERIES 
Bb Haar vO 


Voltage-Current Product—V-AT 


@ 
SERIES 
75430 


0 10 20 30 40 50 ~=60 70 80 90 100 110 120 130 140 
tpp—Propagation Delay Time (Typical) — ns 


T This is the product of the minimum latch-up voltage and the maximum-recommended output current. 
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INTERFACE SERIES 75401 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO, DL-S 7612239, APRIL 1975 — REVISED DECEMBER 1976 


PERIPHERAL DRIVERS 
FOR HIGH-VOLTAGE, VERY HIGH-CURRENT DRIVER APPLICATIONS 


performance SN75401 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 


e 2-W Power Rating 


HEAT SINK & GND‘ 


. FUNCTION TABLE 
Characterized for Use to 500 mA (EACH AND DRIVER) 


e High-Voltage Outputs 
e No Output Latch-Up at 30 V 
e Medium-Speed Switching 


ease-of-design 


e Circuit Flexibility for Varied Applications H = high-level 


and Choice of Logic Function L = low-level 
e TTL or DTL Compatible Diode-Clamped SN75402 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 
Inputs 4 


FUNCTION TABLE 
(EACH NAND DRIVER) 


OUTPUT 
A Bl/ UY 


H 
H 
H 
L 


e Standard Supply Voltages 


description 

Series 75401 dual peripheral drivers are a family of 
versatile devices designed for use in systems that 
employ DTL or TTL logic. SN75401, SN75402, 
SN75403, and SN75404 provide AND, NAND, OR, 
and NOR drivers, respectively, (assuming positive 
logic) and are identical to SN75461_ through 
SN75464 except that the package allows the output 
current capability to be increased to 500 mA. 
Diode-clamped inputs simplify circuit design. Typical SN75403 
applications include high-speed logic buffers, power 
drivers, relay drivers, lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 75401 drivers are 
characterized for operation from 0°C to 70°C. 


H = high-level 
L = low-level 


FUNCTION TABLE 
(EACH OR DRIVER) 


pA BL 


¥ 
Ls 
H 
H 
H 


schematics of inputs and output 
H = high-level 
EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS L = low-level 


SN75404 


FUNCTION TABLE 
(EACH NOR DRIVER) 


INPUTS | OUTPUT 


OUTPUT 


Y 
H 
L. 
L 
iL 


H = high-level 
L = low-level 


HEAT SINK & GNDT 


positive logic: Y = A+B 


T Heat-sink pins are internally 


connected to pin 7. 
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SERIES 75401 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage, Voc lsee Note 1) «2. 6 8 6 te ew ee ee kh we ew we Oe ee ee ee we 7V 
[VON Ke a a eee hee ee oe ewe eK we ew Se 
Interemitter voltage (see Note 2) (ie be we eee Oe Pee eae ed Bi wt ek Ge Ke ee Se 
Off-state output voltage Bo a we ee ee be eS ewe ew bh ee ew ER Hw oe. Be’ 
Continuous output current (see Note3) . . . . . . ww eee ee ee ee ee ee ee eee. )6B5OMA 
Peak output current (ty <10 ms, duty cycle <40%,see Note3) ........... 4... . +. 1000mA 
Continuous total power dissipation at (or below) 30°C free-air temperature (see Note4) ....... 5 2W 
Operating free-air temperature range. . ww ww ee ee ee ee ee ee ee eee )6©OC tO 70'C 
storage temperatire range .. «© « «ss» ww & © ee hh ee eh Uh eh hh hh! Ue le —65°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds See eee anw eke eta ee eee Hs 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 


3. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 


time interval must fall within the continuous dissipation rating. 
4. For operation above 30 C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts On page 21. 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, VCC ww ww ee ee ee eee ee we 4,785 5 S525 V 
Operating free-air temperature, TA . 2. 2 1 1 ee ee ee ee 0 70 °C 


= 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted 


MIN TvP? MAX [U 
[Vin Wighieelinputwoltage CdS 
TVi__towTevelinput vonage SSS 


V =4.75V, Vin =2V 
1OH ~—_ High-level output current CC » VIH ; 
ViL=08V, VoH=35V 


0.3607 
| 3 
A= 


SN75401 Vj=5V 11 
SN75402 
Vcc = 5.25 V 
SN75403 Vi =5V 
V,;=5V 


17 
SN75401 6 
SN75402 6 
Vcc = 5.25 V 
SN75403 63 
SN75404 Vi=sv 72 


VoL Low-level output voltage 


—s 


=) 
ol 
| 
ak 
o 


1 


ICCH Supply current, outputs high 


~ 
, 


8 
3 
8 11 
1 
5 


IccL Supply current, outputs low 


t 
o 
3 
> 


~ 
io?) 


a 


| 
o 


fan typical values are at Vcc = 5 V, Ta = 25°C. 
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zzzS2 SvYX3L 'SVIIVO * ZT10S XOS 390id50 180d 


Lv 


SLv 


switching characteristics, Vcc = 5 V, Ta = 25°C 


TEST 
PARAMETER 
CONDITIONS 


Vs=30V, 
Io~ 300 mA, 
See Figure 2 


SN75401 SN75402 SN75403 SN75404 
MIN TYP MAX | MIN TYP MAX] MIN TYP MAX}| MIN TYP MAX 


a Se a es ee a ee 
re See 


ee 


30 55 
25 40 

8 20 
10 20 


PARAMETER MEASUREMENT INFORMATION 


VoH_ High-level output voltage after switching 


INPUT 2.4V 10 V 


3V 


SN75401 


P 1.5V 
SN75403 _— 


R,_ =502 


PULSE 
GENERATOR CIRCUIT 
(See Note A) UNDER 


TEST 


C, = 15 pF 
(See Note B) OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyz ~ 50 82. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES 


SYJAINO IWdHdIddd IVNG 


LOvSZ Silu4aS 
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SERIES 75401 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vs =30V 


2 mH 


1N3064 


SN75401 


2 
SN 75402 — 


PULSE 
GENERATOR 
(See Note A) 


CIRCUIT 
UNDER 


OUTPUT 
TEST 


SN75403 


C, = 15 pF 
SN75404 


(See Note B) 


0.4 V 


TEST CIRCUIT 


e->+— <5 ns e—et— <10 ns 
| | | | 
50% | ae 
SN75401 INPUT 1.5 V IFO 1.5V 
SN75403 
40 a: ee 
ne us li 
—sl , »— <5 < 
| | ns —s | 10 ns_ 3V 
| 
SN75402 jvipuy | 
SN75404 
Ov 
VOH 
OUTPUT 
oe es es: yy 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoyy4 = 50 22. 


B. C,_ includes probe and jig capacitance. 


FIGURE 2—LATCH-UP TEST 
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INTERFACE 
CIRCUITS 


PERIPHERAL DRIVERS 
FOR HIGH-VOLTAGE, VERY HIGH-CURRENT DRIVER APPLICATIONS 


performance 


e@ 2-W Power Rating 

@ Characterized for Use to 500 mA 
e High-Voltage Outputs 

e No Output Latch-Up at 55 V 

e Medium-Speed Switching 


ease-of-design 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL or DTL Compatible Diode-Clamped 
Inputs 


e Standard Supply Voltages 


description 


Series 75411 dual peripheral drivers are a family of 
versatile devices designed for use in systems that 
employ DTL or TTL logic. SN75411, SN75412, 
SN75413, and SN75414 provide AND, NAND, OR, 
and NOR drivers, respectively, (assuming positive 
logic) and are identical to SN75471_— through 
SN75474 except that the package allows the output 
current capability to be increased to 500 mA. 
Diode-clamped inputs simplify circuit design. Typical 
applications include high-speed logic buffers, power 
drivers, relay drivers, lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 75411 drivers are 
characterized for operation from 0°C to 70°C. 


schematics of inputs and output 


EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS 


OUTPUT 


SN75411 


FUNCTION TABLE 
(EACH AND DRIVER) 


OUTPUT 
Ae} iy 


H = high-level 
L = low-level 


SN75412 


FUNCTION TABLE 


(EACH NAND DRIVER) 


OUTPUT 
A B/ Y 


L L H 
L H H 
H L H 
H H L 


H = high-level 
L = low-level 


SN75413 


FUNCTION TABLE 
(EACH OR DRIVER) 


H = high-level 
L = low-level 


SN75414 


FUNCTION TABLE 


(EACH NOR DRIVER) 


LAB 


Y 
H 
L 
Lb. 
L 


H = high-level 
L = low-level 
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HEAT SINK & GNDt 


positive logic: Y = A+B 


T Heat-sink pins are internally 


SERIES 75411 
DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 7612364, MARCH 1976 — REVISED DECEMBER 1976 


NE DUAL-IN-LINE PACKAGE (TOP VIEW) 


HEAT SINK & GND! 


connected to pin 7. 
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SERIES 75411 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage, Ver see Note Tf 2 2 ss we he we ee! tk hw we ee ee 7V 
Input voltage ee a ee ee ee eee ee 5.5V 
Interemitter voltage (see Note 2) thee e GCP ke Ge Bo Oe ee eee eh eh eo oe 
Off-state output voltage <_ae bw S 7O0V 
Continuous output current (see Note3) . . . . . 1... ee ee ee ee 550 mA 
Peak output current (ty <10 ms, duty cycle <40%, see Note3) ........... 2... . +. 1000 mA 
Continuous total power dissipation at (or below) 30°C free-air temperature (see Note4) ....... s 2W 
Operating free-air temperature range... ww we ee ee ee ee ee ee ee ee ee 6 OCHO TOC 
Storage temperature range... 1 1. ee ee ee ee ee ee ee ee ek ee ee) 6 = 65°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds ee 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 


3. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

4. For operation above 30°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. 


recommended operating conditions 
MIN NOM MAX UNIT 
supply voltage, VOG  «. « bee ea ee eee kw ew we ee 4.75 5 5.25 V 
Operating free-air temperature, TA . 2. 2 2 1 ee ee ee 0 70 “°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPE MAX | UNIT 
2 


Vit _ Low level input voltage 


Vik Input clamp voltage _ Vcc =4.75V, l)=-12mA om ae 


Voc =4.75V, Vip a2y, 
1QOH ~~ High-level output current ue ok 


Vit =O0.8V, VOH = 70 V 
| 
VoL Low-level output voltage 0.36 
| 
v 
Vee = 5.25 V 
IccL Supply current, outputs low 


SN75413 


| 
— 
oO 


© 
— a 
— _ 


i 
=k 
Ww 
<a 
~ 


IcCH Supply current, outputs high 


oO 
“sw 
Er Ez 


14 


= 
xe} 


=5V 
=Q 
=5'V 
= {) 
= 9 


V,;=5V 


< < 
l 
oO 
fork mo? me?) 
OQ] at— 
si} a] x 
3 
> 


~ 
Le) 
10.0) 
oO 


V,=5V 


fa typical values are at Vcc =5 V, Ta = 25 GC. 
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BZLVUYHOdHODONI 
ISN] SVX4] 


a 


SLINAW 


SD 


92e 


switching characteristics, Vcc =5 V, TA = 25°C 


TEST 
PARAMETER 
CONDITIONS | MIN TYP MAX | MIN TYP MAX| MIN TYP MAX] MIN TYP MAX 


lo~200ma,| 0S | S| Hs | 
8 20 8 25 8 } ons | 


SE EB abel Micoiacill Metss en on ide a a Se 


13 25 
tTHL Transition time, high-to-low-level output See Figure 1 p10 20 10 20 
Vs =55V, 
Vs—18 Vs—18 Vs—18 Vs—18 mV 


Io~ 300 mA, 
PARAMETER MEASUREMENT INFORMATION 


N 
| 


VOH_ High-level output voltage after switching 
See Figure 2 


INPUT 2.4V 10 V 


3V 


SN75411 SN75411 


; INPUT 1.5 V 
SN75412 ac SN75413 
PULSE 
GENERATOR CIRCUIT SN75412 INPUT 
(See Note A) UNDER SN75414 
TEST 
SN75413 
C. = 15 pF | 
SN75414 (See Note B) OUTPUT 
| > — VOL 
aa + heet— tTHL feet— tTLH 
04V 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy¢ ~ 50 82. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES 


SHJAING TWHIHdIYdd IVNG 


LLbSZ S3lW4aS 


SERIES 75411 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vs =55 V 


2mH 


SN75411 


SN75412 bias 
PULSE 
GENERATOR CIRCUIT 
(See Note A) UNDER OUTPUT 


TEST 


SN75413 
SN75414 


Cy = 15 pF 
(See Note B) 


0.4 V 


TEST CIRCUIT 


jo-et+— <5 ns hke—e}— <10 ns 


3V 


SN75411 input 
SN75413 


1.5V 


AD jig eel 


SN75412 input 
SN75414 


OUTPUT 


——— VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoy_ = 50 22. 


B. Cy, includes probe and jig capacitance. 


FIGURE 2—LATCH-UP TEST 
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INTERFACE 
CIRCUITS 


@ Characterized for Use to 500 mA 

e No Output Latch-Up at 55 V (after 
Conducting 500 mA) 

@ High-Voltage Outputs (100 V Typical) 

e High-Speed Switching 

e Output Clamp Diodes for Transient 
Suppression (500 mA, 70 V) 

e TTL- or MOS-Compatible Diode-Clamped 
Inputs 

e P-N-P Inputs Reduce Input Current 

e Standard Supply Voltage 

e Suitable for Hammer-Driver Applications 

e Available in the 14-Pin NE Package 

@ 2-Watt Power Dissipation Capability 

description 


Series 75416 dual peripheral drivers are designed for 
use in systems that require high output voltage, high 
current, and fast switching times. The SN75416, 
SN75417, SN75418, and SN75419 provide AND , 
NAND, OR, and NOR functions respectively. The 
devices have diode-clamped inputs as well as high- 
current, high-voltage inductive clamp diodes on the 
outputs. Each device has a 2-watt power dissipation 
capability. 


Series 75416 drivers are characterized for operation 
from 0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS 


OUTPUT 


BULLETIN NO, DL-S 7712481, DECEMBER 1976 — REVISED AUGUST 1977 


SERIES 75416 
DUAL PERIPHERAL DRIVERS 


SN75416 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 


HEAT SINK & GND! 


FUNCTION TABLE 
(EACH AND DRIVER) 


H = high level 
L = low level 


SN75417 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH NAND DRIVER) 


H = high level 
L = low level 


SN75418 


FUNCTION TABLE 
(EACH OR DRIVER) 


H = high level 
L = low level 


SN75419 


FUNCTION TABLE 
(EACH NOR DRIVER) 


Ss 


HEAT SINK & GND‘ 


1A 
positive logic: Y =A+S 


T Heat-sink pins are internally connected to pin 7, 


H = high level 
L = low level 
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SERIES 75416 
DUAL PERIPHERAL DRIVERS 


SEES NEEL ST SE LIE IR I TE NIE I I TEE AT TOL ESS SIT TE TREO E IG SE BLS PE EME LOE NETL ESRI GS PE TEREST CEI STE SD TESS ED ED TOES TESS TATED 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 2... 2. we ee ee ee ee TN 
Input voltage ... oo we ee Se ke ee oe eo Rk wee ee mw eee ee BR oe eo OY 
Continuous output current ~— Note 2) oe ae iene ee ee ee we ee ee oe ee @ oe o BDA 
Peak output current: ty < 10 ms, duty cycle < 40% a ee ee ee ee ee a ee © | 

ty = 0 ns, duty eyele= 0.002% ...6 6 seaeecenve wee even et ewe wae x 2 OA 
Output clamp diode current a: = * .ee ae ee oo ew SSO MA 
Continuous total dissipation at (or boieoll 25° C ‘ees -air _— haan Note 3) a ae a ae a ee. | 
Operating free-air temperature... . 1... ee ee ee ee ee ee ee ee ee ee 60°C to 70°C 
Storage temperaturerange . . 2... 1 1 ee ee ee ee ee ee ee ee ee es = 65°C to 150°C 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VCC. 4. ck te ee hh hth tl tl hl w!©6ClURD 5 5.5 V 
Operating free-air temperature. . . . . . . ee ee ee 0 70 “Cc 


NOTES: 1. Voltage values are with respect to network ground terminal. 


2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 


interval must fall within the continuous dissipation ratings. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating curves in the Thermal Information Section, which 


starts On page 21. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS TyPt MAX UNIT 


Vik Input clamp voltage \)=—12 mA —0.95 


V 45V, V 2V, 
IOH High-level output current cc” IH” 


ViL =0.8V, oa: 


3 


VOL Low-level output voltage 


NH High-level input current Voc =55 V, =6. 5V as 


| =80__= 71 
Hie Low-level input current Veco =55V, V,=08V 
Strobe S —160 —220 


Sn 7O516 ee 

ICCH Suppl t, outputs high widltca dd: 5.5 V 
u current, outputs hi LSNTEaT? | y LiL a a eee 
ai rey ° ° SN75418 all pussy fe |S 


SN75419 

SN75416 80 130 

SN75417 
Vcc =5.5V 


ICCL Supply current, outputs low 


SN75418 ee 


T All typical values are at Veco =5V, Ta = 25°C. 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


877 


zzz2Sd SVX31 ‘'SVTIV0O * 2@t0S XO 30is50 1S0d 


G3AaLlLVUYUOdAHOONI 


SLNIWNULSN] SVXAL 


60 


428 


switching characteristics, Vcc = 5 V, TA = 25°C 


SN75416 SN75417 SN75418 SN75419 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 
tp_H Propagation delay time, low-to-high-level output C 30 oF 100 200 100 200 100 200 100 200 | ons 
a pr, 
tPHL ise aco delay time, high-to-low-level output Ry = 1002, 200 300 200 300 200 300 200 300 


tTLH Transition time, low-to-high-level output See Bioure 4 50 100 50 100 50 100 | 50 100 | 
ur 
tTHL Transition time, high-to-low-level output . 50 100 50 100 a a 
Ve—11 


; ae Vs = 55 V,!I9 ~ 500 mA, 
VOH_ High-level output voltage after switching Vs—11 Vg—11 Vs—-11 
See Figure 2 


PARAMETER MEASUREMENT INFORMATION 


3.5 V 


ans 2.7V 
416 inpUT 1.5V 15V 
SN75418 
INPUT 2.4V ViGG 30 V _—_———_ s,m 
: —+| < < 
a ss SS cy 
an ea “4 he SN75419 
OUTPUT 
CIRCUIT 
PULSE UNDER i 
— ve rer 
SN75418 | | (See Note B) OUTPUT 
SN75419 l 
0.4V ~ OPEN il leet tHE et troy 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyut = 50 &. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—SWITCHING CHARACTERISTICS 


SUFAING TWudHdIlddd IVAN 


91052 SAluds 
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SERIES 75416 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vg = 55 V 


2.4V 5 V 


INPUT 
2 MH 


SN75416 
SN75417 


110 2 


PULSE 
GENERATOR 
(See Note A) 


OUTPUT 


CIRCUIT 
UNDER 


C; = 15 pF 
(See Note B) 
SN75418 
SN75419 | 
| 
oe . 
0.4 V lal 


TEST CIRCUIT 


SN75416 


SN75418 


| 
90% | 
INPUT 1.5 Vb] 


SN75417 
SN75419 teal 


VOH 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 &. 
B. Cy includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST 
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INTERFACE SERIES 75430 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DOL-S 7712367, MARCH 1976—REVISED AUGUST 1977 


PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT VERY HIGH SPEEDS 


performance 


e Characterized for Use to 300 mA SUMMARY OF SERIES 75430 


COMPLETE CIRCUIT 


SN75430| —_Positive-ANDt 
SN75431| __Positive-AND 
SN75432| —_Positive-NAND 


@ Very-High-Speed Switching 


ease-of-design 


e Circuit Flexibility for Varied Applications 


and Choice of Logic Function SN75434 | _ Positive-NOR 


e TTL- or DTL-Compatible Diode-Clamped TWith output transistor base connected externally 
Inputs to output of gate. 


@ Standard Supply Voltages 
e P-N Junctions Protected by Silicon Nitride 


e Available in Plastic and Ceramic Packages 


description 


Series 75430 dual peripheral drivers are a family of versatile devices designed for use in systems that employ TTL or 
DTL logic. Diode-clamped inputs simplify circuit design. They are mechanically interchangeable with the popular 
Series 75450B, Series 75460, and Series 75470 peripheral drivers. Typical applications include very-high-speed logic 
buffers, line drivers, MOS drivers, memory drivers, and power drivers. Series 75430 drivers are characterized for 
operation from 0°C to 70°C. 


The SN75430 is a unique general-purpose device featuring two standard Series 54/74 TTL gates and two uncommitted, 
high-current, high-voltage n-p-n transistors. This device offers the system designer the flexibility of tailoring the circuit 
to the application. 


The SN75431, SN75432, SN75433, and SN75434 are dual peripheral AND, NAND, OR, and NOR drivers, respectively, 
(assuming positive logic) with the output of the logic gates internally connected to the bases of the n-p-n output 
transistors. 


CONTENTS 


Maximum Ratings and Recommended Operating Conditions 


Definitive Specifications 


Type SN75430 

Type SN75431 

Type SN75432 . 
Type SN75433 

Type SN75434 .. . 


Switching Time Test Circuits and Voltage Waveforms 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
SN75431 
SN75432 
SN75433 


SN75434 


SN75430 


Supply voltage, Vcc (see Note 1) 


7 


Interemitter voltage (see Note 2) 


Vcc-to-substrate voltage 
Collector-to-substrate voltage 


oO 
oO 


Collector-emitter voltage (see Note 3) 


Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 4) 500 500 
1025 


= 
oO 


-_ | od | oa] = 
oy, a; oy on 


J package 


Continuous total dissipation at (or below) JG package 825 


25°C free-air temperature (see Note 5) N package 1150 


1000 
0 to 70 
—65 to 150 


P package 


Operating free-air temperature range 0 to 70 
Storage temperature range —65 to 150 


° 


?) 


° 


oO 


Lead temperature 1/16 inch from case for 60 seconds J or JG package 300 300 ss 
Lead temperature 1/16 inch from case for 10 seconds N or P package 260 260 ° 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

3. This value applies when the base-emitter resistance (Rge) is equal to or less than 500 22. 

4. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a 


time interval must fall within the continuous dissipation rating. 


o 


starts On page 21.In the J and JG packages, SN75430 through SN75434 chips are glass-mounted. 


recommended operating conditions (see Note 6) 


3 3 |3 


> 


aq; oO 


short 


For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 


MIN NOM MAX UNIT 


Supply voliage, VCG Ow ck ee a ee ee ee ee eh ee )«6A 5 £5.25 


V 


Operating free-air temperature, TA . . 2. 1. 1 ew ee ee ee 0 7 0C*c 


NOTE 6: For the SN75430 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPE SN75430 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


schematic 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


1E GND 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
TTL gates 


PARAMETER 


VIL Low-level input voltage 
Vik Input clamp voltage 


; Vcc =4.75V, Vip =08V, 
VoH_ High-level output voltage ' 400 nA 2.4 aus 
OH = 


Vcc =4.75V, Vip =2V, 
VoL Low-level output voltage 16 mA 
GL ™ m 
nput current at maximum input voltage cc = 5. ; | = 5. m 


T ‘ ; 

1H igh-level input curren CC 739: ; | = <. Mb 

input a0 
de esadeosiinees LL era . 
IL ow-level input current Finput G_| CC =. F , =v: m 


los _—_‘ Short-circuit output current § Vcc = 5.25 V 15 —55 
lccH Supply current, outputs high Veco =5.25V, V,=0 mA 
lccL Supply current, outputs low Vcc =5.25V, Vy=5V 


tau typical values are at Voc = 5 V, Ta = 25°C. 
8 Not more than one Output should be shorted at a time. 
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TYPE SN75430 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT 
V(BR)CBO Collector-Base Breakdown Voltage lc =100ynA, Ie =0 


V(BR)CER Collector-Emitter Breakdown Voltage | !¢=100uA, Ree = 5002 


VceE =3V, 
Ta =25°C 
VcE=3V, 
Ta = 25°C 
VcE=3 V, 
Ta =0°C 

VceE =3V, 
Ta =O°C 


; Ip=10mA, Ic¢=100mA 
VBE Base-Emitter Voltage 
Ip=30mA, Ic =300mA 
v Collector-Emitter Saturation Volt ol Be Nite 7 
ollector-Emitter Saturation e e 
CE (sat) eee “9° Tig=30mA, I¢=300mA | 


Static Forward Current Transfer Ratio 


TAII typical values are at Vec=5V,TaA= 25°C. 
NOTE 7: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 


switching characteristics, Vcc =5 V, Ta = 25°C 
TTL gates 


Propagation delay time, 


Propagation delay time, 9 20 
low-to-high-level output 
Cy = 15 pF, Rx, = 400 2 


high-to-low-level output 


p13 fim 
output transistors 
TEST 
PARAMETER Bue TEST CONDITIONS#+ MIN TYP MAX | UNIT 


g Ic = 100 mA, 1B(1) = 20 mA, 
2 
Ss 


| = —40 A, Vv =—1 V, 
ae ee 
Fat time ee 


t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 


gates and transistors combined 


TEST 
PARAMETER ee TEST CONDITIONS MIN TYP MAX] UNIT 


tPpLH Propagation delay time, low-to-high-level output 15 26 
tpHL Propagation delay time, high-to-low-level output 3 lc ~ 100 mA, CL = 15pF, 15 26 
7 


tTLH Transition time, low-to-high-level output R_ = 502 F712 | sons | 
tTHL Transition time, high-to-low-level output FG 15 | ns | 


. — Vs = 15 V, I¢ ~ 150 mA, 
V High-level output voltage after switchin Vs— 
ama 7 , as Ape = 500 2 — 


= 
NO 
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TYPE SN75431 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


loai JG ORP 
ogic DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 


L (on state) 
L (on state) 
H (off state) 


H = high level, L = low level 


positive logic: Y = AB 


Vcc 


schematic (each driver) 


GND 


Resistor values shown are nominal. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


Vit Low-level input voltage Po OB 
Vik Input clamp voltage Vec =4.75V, 1) =-12mA 
Vcc = 4.75 V, Vin =2V, 

VOH = 15V 

Vec =4.75V, Vip = 0.8 V, 

lot = 100 mA 


V Low-level output voltage 
OL ‘ Voc =4.75V, ViL=08V, 
0.5 7 
loL = 300 mA 
1 


I Input current at maximum input voltage Voce = 5.25 V, V;=5.5V 
NH High-level input current / Voc =5.25V, Vj=24V 
Ne Low-level input current Veco =525 V, Vi = O04 V — 


ICCH Supply current, outputs high Vec =5.25V, Vv); =5V 


1IOH ~~ High-level output current 


IccL Supply current, outputs low Veo =5.25 V, Vij =0 


Fan typical values are at Vec =5 V,TA= 25 c. 


switching characteristics, Vcc = 5 V, TA = 25 C 


TEST 
PARAMETER TEST CONDITIONS IN| TYP MAX |UNIT 
FIGURE 


tpLH Propagation delay time, low-to-high-level output 10 20 | ie | 
tpH_ Propagation delay time, high-to-low-level output 3 lo ~ 100 mA, Cy = 15 pF, 17 25 ae | 
5 8 
a 


M 
ns 
tTLH Transition time, low-to-high-level output R,_ = 50 2 FB ns 
mi 
Iq ~ 150 mA |Vs—10 


tTHL Transition time, high-to-low-level output 


VOH_ High-level output voltage after switching 4 Vs =15V, 
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TYPE SN75432 
DUAL PERIPHERAL POSITIVE-NAND DRIVER 


. JG ORP 
logic DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L | H (off state) 


L 

L HH (off state) 
H L | H (off state) 
H  H |] L (on state) 


H = high level, L = low level 
1B O«WY 


schematic (each driver) 


Vcc 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Vcc = 4.75 V, ViL=08V, 
VOH=15V 


V =4.75V, Vin=z2V 
mi i ai 0.25 04 
lot = 100 mA y 
V =4.75V, Vipn=2V, 
ate i 05 07 
lo. = 300 mA 
Voo=825V, Via58V_[ 1 | aa 
li ~~ High-level input current Vec =5.25V, Vj =2.4V FP 40 | BA 
1), Low-level input current Vec =5.25V, Vj =0.4V 
ICCH Supply current, outputs high Vcc =5.25V, V;=0 11 14 
Vec =5.25V, Vj=5V 5671 


Input clamp voltage 


Vik 


1oOH ~—— High-level output current 


VoL Low-level output voltage 


Input current at maximum input voltage 


lccL Supply current, outputs low 


tan typical values are at Voc = 5 V, Ta = 25°C. 


switching characteristics, Vcc =5 V, TA = 25°C 


tpLH Propagation delay time, low-to-high-level output 


lo ~ 100 mA, Cy = 15 pF, 
R_ = 502 


tpH_ Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 


tTHL Transition time, high-to-low-level output 


VOH_ High-level output voltage after switching | 4 | Vs = 18 V, lo ~ 150 MA |Vs—10 
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TYPE SN75433 
DUAL PERIPHERAL POSITIVE-OR DRIVER 


logic 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 


H (off state) 
H (off state) 
H (off state) 


H = high level, L = low level 


schematic (each driver) 


JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 
VIH High-level input voltage 
Vit Low-level input voltage 
Vik Input clamp voltage 


1OH High-level output current 


VoL Low-level output voltage 


ly Input current at maximum input voltage 
lH High-level input current 

Ne Low-level input current 

ICCH Supply current, outputs high 

IccL Supply current, outputs low 


fan typical values are at Vcc =5 V, Ta = 25°C. 


Voc =4.75 V, Iy=-—T2mA 
Vee =475 V, Vin=2V, 
VoOH = 15 V 

Vcc = 4.75 V, Vit =O0.8V, 
lot = 100 mA 


Vcc =4.75V, Vit =O8V, 


switching characteristics, Vcc =5 V, TA = 25°C 


tTLH Transition time, low-to-high-level output 


tTHL Transition time, high-to-low-level output 


tpLH Propagation delay time, low-to-high-level output 


TEST 

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
FIGURE 

a ee 


tpHL Propagation delay time, high-to-low-level output 


VOH_ High-level output voltage after switching 


| 1020 


lo ~ 100 mA, Cy = 15 pF, 15 25 ns 


_= 
N 
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TYPE SN75434 
DUAL PERIPHERAL POSITIVE-NOR DRIVER 


logic 


JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) = 


H = high level, L = low level 


schematic (each driver) 


Vcc 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP+ MAX | UNIT 
2 


Vcc =4.75V, Vip =O0.8 V 

VOH= 15 V 

Vcc =4.75V, Vip =2V, 02 

IoL = 100 mA , 
0 


V 
V 
uA 
4 
V 
of 
Vec = 5.25V, Vj =5.5V 
; 


0 
Voc =4.75V, Vin=2V, ; 
lou = 300 mA 
lH ~~ High-level input current Vec =5.25V, Vj =2.4V Po 40 uA 
. 1 


5 
5 
; 
l}L Low-level input current Vec =5.25V, Vj =0.4V 
‘ 2 3 
1 


VIK Input clamp voltage 


IOH ~=- High-level output current 


VoL Low-level output voltage 


| Input current at maximum input voltage 


IcCH Supply current, outputs high Vcc =5.25V, Vy, =0 
IccL Supply current, outputs low Vec =5.25V, Vj =5V 


= 


tan typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
FIGURE 
tpLH Propagation delay time, low-to-high-level output 13 25 
tpHL Propagation delay time, high-to-low-level output - lo ~ 100 mA, Cy = 15pF, 
tTLH Transition time, low-to-high-level output RL =502 


tTHL Transition time, high-to-low-level output 
VOH_ High-level output voltage after switching lo ~ 150mA |Vs—10 


Vg=15V, 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vcc OUTPUT 5V 


PULSE 
GENERATOR 
(See Note A) 


(See Note C) 


Ci = 15 pF 
(See Note B) 


OUTPUT 


VOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z2oyt ~ 50 Q. 
B. C,_ include probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN75430 ONLY) 


INPUT -1V 5V 


OUTPUT 


PULSE 
GENERATOR 
(See Note A) 


Cy, = 15 pF 
(See Note B) 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zou, ~ 50 2. 
B. Cy includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN75430 ONLY) 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V 5V INPUT 
‘430 
‘431 
‘433 
OUTPUT 
PULSE 
GENERATOR CIRCUIT 
INPUT 
(See Note A) UNDER . 
TEST ‘432 
(See NOTE B) Cy = 15 pF ‘434 
(See Note C) 
| 
! 
OUTPUT 
ae + be aa 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou ~ 50 $2. 


B. When testing SN75430, connect output Y to transistor base and ground the substrate terminal. 
C. Cy includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vg=15V 


OUTPUT 
PULSE 


GENERATOR 
(See Note A) 


Cy, = 15 pF 
(See Note C) 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoyz = 50 22. 


When testing SN75430, connect output Y to transistor base with a 500-92 resistor from there to ground, and ground the substrate 
terminal. 


C. Cy includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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INTERFACE TYPE SN75441 
CIRCUITS DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 


BULLETIN NO. DL-S 7712479, DECEMBER 1976—REVISED AUGUST 1977 


e Characterized For Use To 100 mA ae 

) No output Latch-Up at 20 V DUAL-IN-LINE PACKAGE (TOP VIEW) 

@ High-Speed Switching NC 2Y 2A 2B 2c. Vcc 1 
@ Positive OR Logic 


e Versatile Interface Circuits for Use 
Between ECL and High-Current, High- 
Voltage Systems 


e Inputs are Compatible with Series 10000 
ECL and Other Similar ECL Families 


e Standard Supply Voltages 


e P-N Junctions Protected by Silicon 
Nitride 


e Available in Plastic and Ceramic Packages 


description 


The SN75441 is a monolithic dual ECL-compatible 
peripheral driver and interface circuit. The device 
accepts standard input signals from ECL families and 
provides high-current and high-voltage output levels 
suitable for driving MOS and TTL circuits. Typical 


applications include high-speed logic buffers, line INPUTS OUTPUT 
drivers, MOS drivers, and memory drivers. DIFFERENTIAL LOGIC LEVEL . 
(More positive of A or B)—C 


The device has one in-phase and two out-of-phase 
ECL-compatible inputs per driver. By proper H (V)p > 150 mV) ' 
connections of the inputs, the SN75441 may be used 


three ways: positive-OR gate, differential ECL line [> (—150 mV < Vip < 150 mV) INDETERMINATE 
receiver, or inverting gate. Some applications require L (Vip < —150 mV) L 


one input per gate to be connected to an externally 


generated ECL reference voltage, VBR. H = high level, L = low level, X = irrelevant 
See additional function tables in Figure 3. 


NC—No internal connection 


FUNCTION TABLE 


The SN75441 operates from two standard supplies, 
the TTL Vcc supply and the ECL VEE supply, and 
is characterized for operation from OC to 70°C. 


schematics of inputs and outputs 
EQUIVALENT OF INPUTS TYPICAL OF BOTH OUTPUTS 
Vcc1 


OUTPUT 
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TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) . . 2. 2. we ee —O0.5Vto7V 
Supply voltage range of VEE ee wo Bee eee ee Hee ee Oe Eee ican ts) SF VP OOS V 
Negative voltage at VCC with respect toVEE ..... . we ee ee ee ee ee ee ee eee) 60,5 V 
Input voltage range ee ee ee ee ee ee ee ee 8 
Negative voltage at any input with respect toVEF ...... . 1. ee ee ee eee ee ee ee TV 
Differential input voltage e- & 2b & & G £8 & ee SS 6 Ow Ge Be RM ee ee ee ee BR eS ew 
Off-State OUTPUT VGItage =. «6 sk ee Ke wh Hl hh he hw hth tle hh hhh eh wh hhh 
Output current wearer kann ew aneee awe es @ & € 8 150 mA 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 2): 

dpackade@ .» .« » es se ee eee Oe hh ee hl h!hUrhlc hl ll cell h}®©6CZ 

N package . . 2... ww ee ee ee eee ee ee ee) 61750 mW 
Operating free-air temperature range... . 1. ke ee ee ee ee ee ee e) 6OPC to 70°C 
Storage temperature range Penne oS kY Oe ee om eS ee HA . -65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage .......... 2... 4. 4. 4 + . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........2... 4... 4. 4. . 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information Section, 
which starts on page 21. In the J package, the SN75441 chip is glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 4.75 5 5.25 


Supply voltage, VEE —4.68 —5.2 —§.72 


definition of input logic levels (see Note 3) 
(Least (Most 


PARAMETER 
Positive) Positive) 


Vi __tow-evel input woltae atany input SSCS | 
Vipri _Hihevel diferent input voliage oNow SSS 
[Viou _Cowslevel differential input vottage ee Nowe) dC 


NOTE 3: Differential input voltage is the voltage at the more positive inverting input (A or B) with respect to the noninverting input (C) of the 
same gate. 


62 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


127€ 


377 


TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 


electrical characteristics over recommended ranges of Vcc, VEE, and operating free-air temperature (unless 


otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
lOH High-level output current Vec=4.75V, VipH=150mV, VoH=30V | ss 100 | vA 

lol = 10mA 0.15 0.3 

VOL Low-level output voltage Vcc =4.75V, Vip~ = —150 mV V 
lo_ = 100 mA 0.35 0.5 

; ; Vee =—5.72V, Vj) = —0.7 V, 
NH High-level input current 300 800 MA 
All other inputs at —5.72 V 
Hie Low-level input current LA 
All other inputs at —0.7 V V;=-5.72 V po 100 


Supply current from Vcc, Vcc =5.25V, Veg =-5.72V, 
All A and B inputs at —0.7 V, 
Both C inputs at —2 V, 


ICC(H) 


all outputs high 


Supply current from VEE, 


'EE(H) att outpus high No load, Ta =25°C 

Te Supply current from Vcc, Vcc =5.25V, Vege =—-5.72V, 
all outpus low All A and B inputs at —2 V, 
Supply current from VEE, Both C inputs at —0.7 V, 

lEE(L) 


all outputs low No load, Ta =25°C 


T All typical values are at Vcc = 5 V, Veg = —5.2 V, and Ty = 25S: 


switching characteristics, Vcc =5 V, Veg = —5.2V,Tp =25°C 


a oe 
tPLH Propagation delay time, low-to-high-level output 19 ~ 100 mA, See Figure 1 P19 OH] os 
2 a 


V High-level baie tkaroudedht i i lca ae mv 
F tput volt t tehin 7 
OH igh-level output voltage after switching See Figure 2 . 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5V 5V 


PULSE 
GENERATOR 
(See Note A) 


CIRCUIT 
UNDER 
TEST 


C_ = 15 pF 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt ~ 502. 


B. Cy, includes probe and jig capacitance, 


FIGURE 1 — SWITCHING TIMES, EACH DRIVER 
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TYPE SN75441 


DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5V 


Vs =20V 


PULSE 
GENERATOR 
(See Note A) 


CIRCUIT 
UNDER 
TEST 


—2V -1.3V = —-5.2V = —y 


TEST CIRCUIT 


CL = 15 pF 
(See Note B) 


VOH 
OUTPUT 
nes saat EE, 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout © 50 22. 


B. Cy, includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST, EACH DRIVER 


TYPICAL APPLICATION DATA 


positive-OR gate 


Y 
A 
B 
Y = A+B 


FUNCTION TABLE = 


INPUTS OUTPUT 
—_— see 


Cat Vpp 


differential ECL line receiver 


C =A and/or B Y 
Cc 
Y=¢€ ~ 


FUNCTION TABLE 
INPUTS OUTPUT 
CONFIGURATION 
v 

A and B connected H H i 
together L. L H 
A not used but L H L 
connected low L L H 

B not used but H L L 
connected low L H 

H = high level, L = low level, X = irrelavant 
Veep = Reference Supply voltage for SN10000 Series ECL. 


inverting gate 


¥ 
C 
y=C = 


FUNCTION TABLE 


A and B at Veg 


A at Vep, 
B at Ves, 


The one in-phase (C) and two out-of-phase (A and B) 
inputs per driver permit much flexibility when using 
the SN75441. By connecting the correct input to an 
externally generated Vpp (ECL reference supply 
voltage), positive-OR gate or inverting gate functions 


may be obtained. The Vgp reference voltage may be ~ 


generated by connecting the output of any ECL gate 
to its out-of-phase input, by using the Vpp pin of 
certain ECL devices such as SN10115, or by other 
methods. By driving the correct inputs differentially, 
these devices may be used as differential ECL line 
receivers and no Vpp reference voltage is required. 
An unused out-of-phase input may be connected 
low or connected to the other out-of-phase input 
of the same gate in many applications. 


FIGURE 3—FUNCTIONS 
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performance 


ease-of-design 


INTERFACE SERIES 55450B/75450B 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 7712424, DECEMBER 1976—REVISED AUGUST 1977 


PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT HIGH SPEEDS 


SUMMARY OF SERIES 55450/75450 


LOGIC OF 
DEVICE PACKAGES 
COMPLETE CIRCUIT 


e Characterized for Use to 300 mA 


e High-Voltage Outputs 
e No Output Latch-Up at 20 V 
e High-Speed Switching 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL- or DTL-Compatible Diode-Clamped 
Inputs 


TWith output transistor base connected externally to 


e Standard Supply Voltages output of gate. 


e Available in Plastic and Ceramic Packages 


description 


Series 55450B/75450B dual peripheral drivers are a family of versatile devices designed for use in systems that employ 
TTL or DTL logic. The 55450B/75450B family is functionally interchangeable with and replaces the 75450 family and 
the 75450A family devices manufactured previously. The speed of the 55450B/75450B family is equal to that of the 
75450 family and a test to ensure freedom from latch-up has been added. Diode-clamped inputs simplify circuit design. 
Typical applications include high-speed logic buffers, power drivers, relay drivers. lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 55450B drivers are characterized for operation over the full military temperature 
range of —55°C to 125°C; Series 75450B drivers are characterized for operation from 0°C to 70°C. 


The SN55450B and SN75450B are unique general-purpose devices each featuring two standard Series 54/74 TTL gates 
and two uncommitted, high-current, high-voltage n-p-n transistors. These devices offer the system designer the 
flexibility of tailoring the circuit to the application. 


The SN55451B/SN75451B, SN55452B/SN75452B, SN55453B/SN75453B, and SN55454B/SN75454B are dual 
peripheral AND, NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates 
internally connected to the bases of the n-p-n output transistors. 


CONTENTS 

Maximum Ratings and Recommended Operating Conditions 
Definitive Specifications 

Types SN55450B, SN75450B . 

Types SN55451B, SN75451B - 

Types SN55452B, SN75452B . 

Types SN55453B, SN75453B . 

Types SN55454B, SN75454B . 


Switching Time Test Circuits and Voltage Waveforms 


Typical Characteristics . . 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN55451B 
SN55452B 
SN75450B 
SN55453B 
SN55454B 
7 


ER 
[Vectosubswawe voles —SSCSC~—C—CSCSCSCsCC—s—‘—CSs~—‘“‘—s‘i 
[Coliestortoaubstrateveliage SSS 
[Collectorbasevoltage——SSSCSC~—~—SC“‘“‘“—s~‘~*S*S*~—‘“‘“‘—‘“S*s*‘“‘“‘~*~*é~*SC‘ SSCSSCiSC 
[Collecioremivter voltage ee Nowa) —SSSSSCSCSCSC~*idCS | 
a 
ee a 
[400 
[500 
| 1375 
a 
a 
ae 
[5510 125 
[6510 150 
300 


SN75451B 
SN75452B 
SN75453B 
SN75454B 


UNIT 


Emitter-base voltage 


Off-state output voltage 


w 
=) 


Continuous collector or output current (see Note 4) 


W 

ol 
or] on 
ol} O01; ~N 


Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 4) 


| 400 

| 500 
Ea 
Continuous total dissipation at (or below) | 1050 | 
25°C free-air temperature (see Note 5) mas 
anes 


3 313 


Operating free-air temperature range 


| 
oO 
oO 
ot 
° 
— 
N 
o 
| 
oO 
oO 
ct 
° 
— 
N 
o 
oO 
ct 
fo) 
~ 
co) 
ro) 
[mg 
fo) 
~ 
=) 
° 
?) 


Storage temperature range 


Lead temperature 1/16 inch from case for 60 seconds J or JG package 3 


1000 
Lead temperature 1/16 inch from case for 10 seconds N or P package 


| 
fop) 
o1 
oma 
(@) 
—_ 
ol 
© 
| 
(op) 
o 
+ 
° 
— 
oa 
fe) 
| 
[o>) 
ol 
Wi + 
Oo 
CO} 
o1 
oO 
| 
(ep) 
ol 
ot 
(e) 
ol 
© 
° 
QO 


00 
260 260 260 


NO 
e)) 
() 
o| o 
aQ;o 


NOTES: Voltage values are with respect to network ground terminal unless otherwise specified. 

This is the voltage between two emitters of a multiple-emitter transistor. 

This value applies when the base-emitter resistance (Rge) is equal to or less than 500 22. 

Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 


time interval must fall within the continuous dissipation rating. 


Py = 


5. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
Starts on page 21. In the J and JG packages, SN55450B through SN55454B chips are alloy-mounted; SN75450B through 
SN75454B chips are glass-mounted. 


recommended operating conditions (see Note 6) 


SERIES 55450B SERIES 75450B 
MIN NOM MAX | MIN NOM MAX 


Supply voltage, Vcc ; 5 
Operating free-air temperature, TA 


NOTE 6: For the SN55450B and SN75450B only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55450B, SN75450B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


schematic SN55450B...J 
SN75450B...JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


1Y¥ 1B 1C 1E GND 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


PARAMETER TEST CONDITIONSt |___SNS54508 UNIT 
MIN TYP? MAX |MIN TYP? MAX 


Vik Input clamp voltage Vcc =MIN, 1) =-12mA —1.2 -15 —12 —15 


VoH_ High-level t volt ‘cones, MILT ee 24 33 24 33 
-level output volta F : g : 
OH igh-level outpu ge lon = 400 WA 
Vcc =MIN, Vin=2V, 
VoL Low-level output voltage 0.25 0.5 0.25 0.4 
lo. = 16mA 


input current at maximum [input A _ 
; input | VG =MAX, Vy =55V in 


input A 2 
WH High-level input current Vcc =MAX, Vy=2.4V 
input G po O80 


| Low-level input current [input A V = MAX, V,;=04V 
i 32 |. 23.2 | 


los _—_ Short-circuit output current 8 Vcc = MAX | 18-35-55 —-18 -35  —55 
lccL Supply current, outputs low Vcc = MAX, V,;=5V 7 11 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values at Voc = 5 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 


1276 
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TYPES SN55450B, SN75450B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


SN55450B SN75450B 
PARAMETER TEST CONDITIONST U 
MIN TYPt MAX | MIN TYPE MAX 


V(BR)CBO Collector-Base Breakdown Voltage | Ic = 100uA, Ie =0 


| MIN TYP# MAX 
a 
Breakdown Voltage 
VcE=3V, Ico=100mA, 
Ta =25°C 
VcE=3V, Ic =300mA, 
Ta =25°C See 


VceE=3V, Ic =100mA, | Note7 a 
Ta = MIN 
VceE=3V, I¢=300mA, 25 
Ta = MIN 
| ip=10mA, ge 100mA | Se | 08s 12 | 0881 
VBE Base-Emitter Voltage Vv 
ig=30mA, Ig =300mA |Nowe7[ 11a [i142 


‘ Collector-Emitter Ip=10mA, Ic=100mA | See | 0.25 05 | 0.25 04 | 
CE(sat) saturation Voltage ig=30mA, 1I¢=300mA |Note7 045 08 045. 07 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Veerav,Ta= 25 C. 
NOTE 7: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 


25 25 


Static Forward Current 


Transfer Ratio 


switching characteristics, Vcc =5 V, TA = 25°C 
TTL gates 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 


—_ Propagation delay time, 
See wens ON CL = 15 pF, R_=4002, See Figure 1 
a Propagation delay time, 
high-to-low-level output 


output transistors 


Ic = 200 mA, 1B(1) = 20 mA, IpB(2) = -40 mA, 


ty Rise time 
“E ; VBE(loff) =—-1V, CL =15 pF, R_ = 502, 
ts Storage time 
See Figure 2 


tt Fall time 


F Voltage and current values shown are nominal; exact values vary slightly with transistor paramters. 


gates and transistors combined 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 


tPLH Propagation delay time, low-to-high-level output | 2030 | ons 
Ic 200mA, CL=15pF, [2090 | rs 
tTLH Transition time, low-to-high-level output Ri =502, See Figure 3 ae aw 
tTHL Transition time, high-to-low-level output Fg 15 fs 


. er Vs =20V, I¢ ~ 300 mA, 
VOH High-level output voltage after switching Ree = 5002, See Figure 4 Vs-6.5 mV 
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TYPES SN55451B, SN75451B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


SN55451B...JG 
logic SN75451B... JG ORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 
L (on state) 


L (on state) 
H (off state) 


H = high level, L = low level 


schematic (each driver) 
Viec 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[_SNS5457B | _SN7S457B 
PARAMETER TEST CONDITIONST UNIT 
MIN TYP? MAX | MIN TYPt MAX 


Vik Input clamp voltage Vcc = MIN, 1) =—-12mA -1.2 -15 —1.2  -1.5 


: Vec=MIN, Vin=2V, 
19H ~—_- High-level output current VOH = 30V mf tw 
Vcc =MIN, Vit =0.8V, 


VoL Low-level output voltage Ve MIN V 0.8 V 
‘i ' IL=O08V, 


lot = 300 mA 
lt ~~ High-level input current Vec =MAX, Vy, =2.4V a ee 
Pi, _towlevel input current _————*idt Vec=MAX, Wj=0avV | -1_——16] ST 


Icc_ Supply current, outputs low Vcc = MAX, V;=0 | mA 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
TAI typical values are at Veg = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 
tp_LH Propagation delay time, low-to-high-level output F188 
i 18 


tpHL Propagation delay time, high-to-low-level output Io ~200mA, CL=15pF, | 18 25] ns | 
tTLH Transition time, low-to-high-level output R,_ =502, See Figure 3 FBO ns 


tTHL Transition time, high-to-low-level output 


. a Vs=20V, lo ~ 300 mA, 
VOH_ High-level output voltage after switching See Figure 4 Vs—6.5 
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TYPES SN55452B, SN75452B 
DUAL PERIPHERAL POSITIVE-NAND DRIVERS 


SN55452B .... JG 
SN75452B ...JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

28 2A 


logic 


FUNCTION TABLE 
(EACH DRIVER) 


L LH (off state) 
L HTH (off state) 
H L | H (off state) 
H  H } L (on state) 


H = high level, L = low level 


schematic (each driver) Vec 


GNO 
Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[snesas2e | __SN764528 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPtT MAX | MIN TYP? MAX 
Vik Input clamp vottage Voo=MIN, WS=W2mA [12 =AS [RTE 
Vcc = MIN, Vit =O.8V, 
Vec=MIN, Vin =2V, 
loL = 100 mA 
VoL  Low-4evel output voltage V 
Vec =MIN, Vip =2V, 
0.5 0.8 0.5 0.7 
loL = 300 mA 
I Input current at maximum input voltage Vcc =MAX, V,=5.5V a ee | 
ii HighTevel input current Veo= MAX, Vi=24v | SSO] SSCS 
IccL Supply current, outputs low Vcc = MAX, Vv; =5V 56 71 56 71 | mA | 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
r All typical values are at Vcc = 5 V, Ta = 25 C. 


switching characteristics, Vcc =5 V, TA = 25°C 


tpLH Propagation delay time, low-to-high-level output 
tPpHL Propagation delay time, high-to-low-level output lo ~ 200mA, Cy_=15 pF, 


tTLH Transition time, low-to-high-level output R,_ = 502, See Figure 3 


tTHL_ Transition time, high-to-low-level output 


Vs=20V, lo ~ 300 mA, 
VOH_ High-level output voltage after switching ad Figure 4 0 Vs-6.5 
igur 
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TYPES SN55453B, SN75453B 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 


SN55453B ... JG 
logic SN75453B ....JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


2B 


L (on state) 
H (off state) 


H (off state) 
H (off state) 


H = high level, L = low level 


positive logic: Y=A+B 


schematic (each driver) 


Vcc 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


ES ES 
PARAMETER TEST CONDITIONST 


Vik — Input clamp voltage Vcc =MIN, 1) =—12mA —12 -15 —1.2 =—15 


Vv 
Vv 
. Vcc =MIN, Vip =2V, 


V = MIN, Vip =OBV, 
CC iL 0.25 05 0.25 04 
V Low-level output volta 15 I td at V 
OL ° = Vcc = MIN, Vit = O08 V, 
0.5 0.8 0.5 0.7 
loi = 300 mA 


VV, =2.4V 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vcc =5 V, Ta = 25 C. 


switching characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER 


tpHL Propagation delay time, high-to-low-level output lo ~ 200 mA, Cy = 15 pF, 
tTLH Transition time, low-to-high-level output R,_ =50 2, See Figure 3 


tTHL Transition time, high-to-low-level output 
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TYPES SN55454B, SN75454B 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 


SN55454B ... JG 

logic SN75454B ... JG OR P 
FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 
(EACH DRIVER) 


H (off state) 


L (on state) 
L (on state) 
L (on state) 


H = high level, L = low level 


schematic (each driver) 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55454B SN75454B 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYP? MAX | MIN TYP? MAX 


Vik Input clamp voltage Vcc = MIN, l)}=—-12mA —1,.2 —1.5 —1.2 —15 


Vcc = MIN, Vit =O08V, 
igh- A 
10H ~=_- High-level output current Von = 30V 300 Mt 
lot = 100 mA 
OL sea Vv 


VoL Low-level output voltage 
Vcc = MIN, Vin =2V, 


lo_ = 300 mA 


1 Input current at maximum input voltage Vcc = MAX, V,=55V | ae 


Vcc =MAX, V,=0V 13 17 13 17 
V,;=5V 


Vcc = MAX, 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Fall typical values are at Vec =5V, Ta =25 C. 


switching characteristics, Vcc =5V, TA =25°C 
PARAMETER TEST CONDITIONS 


lo ~200mA, C_=15 pF, 24 35 | ns | 


Rx_ = 502, See Figure 3 


— 
Be 


‘ ee Vs =20V, Io ~ 300 mA, 
VOH_ High-level output voltage after switching See Fi 4 Vs—6.5 mV 
igure 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vcc OUTPUT 5V 


Rx = 400 22 


PULSE 


jr —————— 0.5 ws rn 
GENERATOR 
(See Note C) t a fe—et+— tPHL 
(See Note A) ls i ai ees ee | ee VoH 
CL = 15 pF 
(See Note B) OUTPUT 
~ 7 - VOL 


TEST CIRCUIT VOLTAGE WAVE FORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout ~ 50 22. 
B. Cy include probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN55450B and SN75450B ONLY) 


INPUT -1V 10 V 


OUTPUT 


PULSE 
GENERATOR 
(See Note A) 


0.1 uF C. = 15 pF 
(See Note B) 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zou ~ 50 R: 
B. C, includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN55450B AND SN75450B ONLY) 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V 10 V INPUT 
‘450B 
‘451B 
‘'453B 

OUTPUT 

PULSE 

GENERATOR peel INPUT 
(See Note A) ERT '452B 
(See NOTE B) CL=15pF ‘4548 


(See Note C) 


‘453B 


| 
'454B | 
| 
| 
0.4V 1 1 i 4 OUTPUT 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou ~ 50 2 
B. When testing SN55450B or SN75450B, connect output Y to transistor base and ground the substrate terminal. 
C. Cy, includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vs =20V 


OUTPUT 
PULSE 


GENERATOR 
(See Note A) '454B 
Cy. = 15 pF 

(See Note C) 


VOH 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoyt = 50 2. 
B. When testing SN55450B or SN75450B, connect output Y to transistor base with a 500-2 resistor from there to ground, 


and ground the substrate terminal. 
C. Cy includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 


TYPICAL CHARACTERISTICS 


SN55450B, SN75450B SN55450B, SN75450B 
TTL GATE TRANSISTOR 
HIGH-LEVEL OUTPUT VOLTAGE STATIC FORWARD CURRENT TRANSFER RATIO 
vs vs 
HIGH-LEVEL OUTPUT CURRENT COLLECTOR CURRENT 


Voc =5V 
Vin ~ _ V 
Tp =25C 
See Figure 2 


Von High-Level Output Voltage—V 
he_ Static Forward Current Transfer Ratio 


0 
Oo -5S -10 -15 -20 -25 -30 -35 —-—40 1 70 100 200 400 
lo High-Level Output Current—mA I,—Collector Current—mA 
FIGURE 5 FIGURE 6 


SN55450B, SN75450B 


TRANSISTOR TRANSISTOR 
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE 
vs 
vs 
COLLECTOR CURRENT COLLECTOR CURRENT 


Vee Base-E mitter Voltage—V 
VCE (sat) —Collector-E mitter Saturation Voltage—V 


10 20 40 70 100 200 400 
| Cc Collector Current—mA | c— Collector Current—mA 
FIGURE 7 FIGURE 8 


NOTE 7: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 
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INTERFACE SERIES 55460/75460 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 7712425, DECEMBER 1976—REVISED AUGUST 1977 


PERIPHERAL DRIVERS FOR 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS 


performance 
e Characterized for Use to 300 mA 
SUMMARY OF SERIES 55460/75460 
e High-Voltage Outputs 


e No Output Latch-Up at 30 V 
J 


; 
e Medium-Speed Switching | anot | 


ease-of-design 


e Circuit Flexibility for Varied Applications 


and Choice of Logic Function SN75460 
TTL- or DTL-Compatible Diode-Clamped vanldioaih 

e - or -Compatible Diode-Clampe SuyGAGe eT 
‘apart | SN75462 | 


sn75463 | OORT] GP 
e Standard Supply Voltages SN75464 | NOR | SGP 


e Available in Plastic and Ceramic Packages 


tTWith Output transistor base connected externally to 


description Output of gate. 


Series 55460/75460 dual peripheral drivers are functionally interchangeable with Series 55450B/75450B and Series 
55460/75460 peripheral drivers, but are designed for use in systems that require higher breakdown voltages than either 
of those series can provide at the expense of slightly slower switching speeds. Typical applications include logic buffers, 
power drivers, relay drivers, lamp drivers, MOS drivers, line drivers, and memory drivers. Series 55460 drivers are 


characterized for operation over the full military temperature range of —55°C to 125°C; Series 75460 drivers are 
characterized for operation from 0°C to 70°C. 


The SN55460 and SN75460 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates and 


two uncommitted, high-current, high-voltage, n-p-n transistors. These devices offer the system designer the flexibility of 
tailoring the circuit to the application. 


The SN55461/SN75461, SN55462/SN75462, SN55463/SN75463, and SN55464/SN75464 are dual peripheral AND, 


NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the gates internally connected 
to the bases of the n-p-n output transistors. 


CONTENTS 
Maximum Ratings and Recommended Operating Conditions 
Definitive Specifications 
Types SN55460, SN75460 


Types SN55461, SN75461 
Types SN55462, SN75462 
Types SN55463, SN75463 
Types SN55464, SN75464 
Switching Time Test Circuits and Voltage Waveforms 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN55461 
SN55462 
SN75460 
SN55463 
SN55464 


Supply voltage, Vcc (see Note 1) 


| Supply voltage, Voc (seeNote1) 


Off-state output voltage 


Continuous collector or output current (see Note 5) 


Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 5) 


SN75461 
SN75462 
SN75463 
SN75464 


o 
ol 


oO 
ao 


J package 1375 


Continuous total dissipation at (or below) JG package 


25°C free-air temperature (see Note 6) 


1150 


N package 
P package 


Storage temperature range —65 to 150 | —65 to 150 | —65 to 150 | —65 to 150 “¢ 


7 

35 

Lead temperature 1/16 inch from case for 60 seconds J or JG package 
Lead temperature 1/16 inch from case for 10 seconds N or P package 260 


7 
25 
5 
300 
260 


NOTES: . Voltage values are with respect to network ground terminal unless otherwise specified. 

. This is the voltage between two emitters of a multiple-emitter transistor. 

. This value applies when the base-emitter resistance (Rge) is equal to or less than 500 22. 

. This value applies between O and 10 mA collector current when the base-emitter diode is open-circuited. 

. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 


time interval must fall within the continuous dissipation rating. 


aOpwnd — 


Ms 


For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 21. In the J and JG packages, SN55460 through SN55464 chips are alloy-mounted; SN75460 through SN75464 
chips are glass-mounted. 


recommended operating conditions (see Note 7) 


SERIES 55460 SERIES 75460 


Supply voltage, Vcc 


Operating free-air temperature, T a —55 


NOTE 7: For SN55460 and SN75460 Only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55460, SN75460 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


schematic SN55460... J 
SN75460...JORN 
Vec DUAL-IN-LINE PACKAGE (TOP VIEW) 


SUB 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


PARAMETER TEST CONDITIONSt UNIT 


Vik Input clamp voltage Vec=MIN,  t)=—-12mA 1.2 -15[  -12 -15| Vv | 
3 


Vv 
iP 1 V 
: Vcc = MIN, Vit =O8V, 
VOH_ High-level output voltage 2.4 3.3 2.4 3. Vv 
lon = —400 vA 
Vcc =MIN, Vip =2V, 
VoL Low-level output voltage 0.25 0.5 0.25 04}; V 
lo. = 16mMA 
MA 
mA 
mA 
mA 


Vit Low-level input voltage 


or a BE ae | aan 
x = Vee =MAX, V) =5.5V 
shat tec aeectinacates TOPS ee MAS WD Yeeeah cl cammenmecrmenaamen ttt 
So J — | a ee 
rs a 
IL = MAX, V,;=04V 
a *) Ps 


los Short-circuit output current § Vcc = MAX -18 -35 -55 |-18 -35 -—55] mA 


TFEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values at Voc =5 V, Ta = 25 C. 
8 Not more than one Output should be shorted at a time. 


| 
| Low-level input current 
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TYPES SN55460, SN75460 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 
| SNss460_— | SN755460 
UNIT 


PARAMETER TEST CONDITIONSTt 
MIN TYP? MAX] MIN TYP? MAX 


| MIN TYP! MAX 
| Vipricno Collectores Sreakdonn Voliags|ic=100HA, Ip=O | 40 | 
Breakdown Voltage 
Breakdown Voltage 


V 
V 
— == 


V =3V, lc = 300 mA, 
CE’, C i 30 30 

Ta =25C See 

Vee =3 V;, I¢ = 100 mA, Note 8 20 

Ta = MIN 

V =3V, Ic = 300 mA, 
CE Cc " 15 25 

TA = MIN 


Ip=10mA, Ic =100mA | See 085 12] 085 1 | 
VBE Base-Emitter Voltage Vv 
ig=30mA, I¢=300mA |Nowe{ 1 14] —-'1~12 | 
y Collector-Emitter lIp=10mA, !¢=100mA | See 0.25 0.5 0.25 0.4 y 
CE(sat) saturation Voltage Ig =30mA, 1¢=300mA |Note 8 045. 08 0.45. 0.7 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values are at Veo =5 V,TA= 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 


Static Forward Current 
Transfer Ratio 


switching characteristics, Vcc =5 V, TA = 25°C 
TTL gates 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 


; Propagation delay time, 
rhe low-to-high-level output . 
- - Cj = 15. pF, R,_ = 400 2, See Figure 1 
Propagation delay time, 
TPHL 


high-to-low-level output 


output transistors 


tg Delay time 
— Ic = 200 mA, IB(1) =20mA, 1pB(2) = -40 mA, 
- VBE(off) =—1V, CL =15 pF, Ry = 50 2, 
See Figure 2 
t¢ Fall time 


t Voltage and current values shown are nominal; exact values vary slightly with transistor paramters. 


gates and transistors combined 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 
tPLH Propagation delay time, low-to-high-level output | 45 S| ons | 
tPHL Propagation delay time, high-to-low-level output Ic ~ 200 mA, Cy =15pF, 35 50 | ns | 
tTLH Transition time, low-to-high-level output Ry, =502, See Figure 3 10 20 pons 


tTHL Transition time, high-to-low-level output 


V High-level output voltage aft itchi Vs=30V, Ic~300mA, |, 19 
1 evel Output voitage after switcnin = 
o : ° " ° Ree = 5002, See Figure 4 s mV 
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TYPES SN55461, SN/5461 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


SN55461 ...JG 


logic SN75461...JGORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 


L (on state) 


L (on state) 
H (off state) 


H = high level, L = low level 


positive logic: Y = AB 


schematic (each driver) 
Vcc 


GND 
Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER UNIT 
MIN TYP? MAX |MIN TYPE MAX 


Vit _ Low-level input voltage 


Vik Input clamp voltage Vcc = MIN, ly = —T2 mA —1.2 15 


Vcc =MIN, Vin=2V, 
VOH = 35 V 


V 
V 
Zot 
Vcc =MIN, Vit.= 04 ¥, 15 0.4 
lo. = 100 mA 
VoL Low-level output voltage V = MIN Vi =08V ” 
CC hoes 036 O08 360.7 
lot = 300 mA 
Pm 
ee 
ee 


1oH ~——-High-level output current 


—1 
0. 
0. 


it Lowlevelinput eurent | Ve = MAX, _vjsoav [st mA 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values are at Voc = 5 V, Ta = 25 C. 


switching characteristics, Vcc = 5 V, TA = 25°C 
TEST CONDITIONS MIN TYP MAX | UNIT 


tp_LH Propagation delay time, low-to-high-level output Fons | 
tpHL Propagation delay time, high-to-low-level output lo ~ 200mA, Cy = 15 pF, | ons | 


tTLH_ Transition time, low-to-high-level output R_ =502, See Figure 3 


20 


tTHL_ Transition time, high-to-low-level output 


oes, Vs=30V, lo ~ 300 mA, 
VOH_ High-level output voltage after switching Sep Pieura a Vs—10 mV 
igur 
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TYPES SN55462, SN/5462 
DUAL PERIPHERAL POSITIVE-NAND DRIVERS 


SN55462 ...JG 


SN75462...JGORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


logic 


FUNCTION TABLE 
(EACH DRIVER) 


L L | H (off state) 
L HH (off state) 
H L | H (off state) 
H _H | L (on state) 


H = high level, L = low level 


schematic (each driver) — 


GNO 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PSesa62 (| _—_-SN75462 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPt MAX | MIN TYP MAX 


Vit Low-level input voltage 


2 
Vik Input clamp voltage Vcc = MIN, 1) = —12 mA <2 = =—12 =15 


Vcc = MIN, ViL=O08V, _ 
VOH = 35 V 


Vec=MIN, Vin =2V., 

cc 1H 0.16 O05 0.16 04 
lo = 100 mA ww 
Vec=MIN,  Vin=2V, 

cc 1H 035 O08 0.35 07 
loL = 300 mA 


10H = High-level output current 


VoL  Low-4evel output voltage 


114 ~~ High-level input current Vcc =MAX, V,=2.4V Po 40 
ly, Low-level input current Vec = MAX, V,=0.4V —1.1 -16 | -1.1 -16 | 
ICCH Supply current, outputs high Vcc = MAX, Vv; =0V 13 17 13 17 


IccL Supply current, outputs low Vcc = MAX, V, =5V 65 76 65 76 


1 Input current at maximum input voltage Vcc =MAX, Vy =5.5V ia i 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
° 
All typical values are at Vcc =5 V, Ta =25 C. 


switching characteristics, Vcc =5 V, TA = 25°C 
PARAMETER 
tpLH Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-to-low-level output lo ~ 200 mA, Cy = 15 pF, 


tTLH Transition time, low-to-high-level output R~_ =50Q, See Figure 3 


tTHL_ Transition time, high-to-low-level output 


, — Vs =30V, lg ~ 300 mA, 
VoOH_ High-level output voltage after switching See Fi é Vs—10 mV 
ee Figure 
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TYPES SN55463, SN75463 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 


SN55463...JG 


SN75463...JG ORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


logic 


FUNCTION TABLE 
(EACH DRIVER) 


2Y 


2B 2A 


VCC 


L (on state) 


H (off state) 
H (off state) 
H (off state) 


H = high level, L = low level 


1A 1B 1¥ GND 


positive logic: Y=A+B 


schematic (each driver) 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| —SN55463——— |S SN75463_— 
PARAMETER TEST CONDITIONSt malloc UNIT 
MIN TYP? MAX | MIN TYP? MAX 


Vio High-level input voltage 


Vik Input clamp voltage Vec=MIN, ts-12mA [| -1.2) -1.5 | 
10oH = High-level output current 00 
Vcc = MIN, ViL=O8V, 
lot = 100 mA ; ; ; - 
Vec = MIN, Vit =0.8V, 
wa P 039 O08 0.39 0.7 
lot = 300 mA 
\y Input current at maximum input voltage Vcc =MAX, V;=5.5V Po 
11H ~—- High-level input current Voc =MAX, V,=2.4V Po 40 


VoL Low-level output voltage 


VV; =04V 


tT For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vcc =5 V, Ta = 25 C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER 


lo ~ 200 mA, Cy =15 pF, 
Ri = 5022, See Figure 3 


Vs =30V, 
See Figure 4 


VOH_ High-level output voltage after switching 
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TYPES SN55464, SN75464 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 


SN55464 ... JG 
logic SN75464 ... JG ORP 


FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 
(EACH DRIVER) 


L | H (off state) 


H | L (on state) 
L | L (on state) 
H | L (on state) 


H = high level, L = low level 


schematic (each driver) 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[_snesaea—«|~—=«SIN5464 
PARAMETER TEST CONDITIONST UNIT 
MIN TYP? MAX | MIN TYP? MAX 


Vik Input clamp voltage Vec=MIN,  t)=—12mA —1.2 —1.5 1.2 -15 


Vcc = MIN, Vip =O8V, 
10H ~=—- High-level output current Sen = 25 Vv IL 300 S100) wa 


Vec=MIN, Vin =2V, 


0.17 0.5 0.17 0.4 
lot = 100 mA 
VoL Low-level output voltage Voc = MIN Vin=2V 
’ ‘ 0.38 0.8 0.38 0.7 
lot = 300 mA 


Ty _taput current at maximum input wohige | Voo=MAX, WizseV_ | ST 
Tht Hihevelinput eurent_———=SS*d; Vg WAX, Vi=2av [SCO TSCSC« 
“loch Supply current, outputshigh | Voo=MAX,vi=0V | _ 7419 | 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vcc = 5 V, Tp = 25 C. 


switching characteristics, Vcc = 5 V, TA = 25°C 

T4068 
tpHL Propagation delay time, high-to-low-level output lo ~200mA, Cy. =15 pF, a ae ao 

es ce 


: a Vs =30V, lo ~ 300 mA, 
VOH_ High-level output voltage after switching See Figure 4 Vs—10 mV 
igure 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vcc OUTPUT 5V 


Ry = 400 2 


PULSE 


GENERATOR | 
(See Note C) t fmt te—et— tPHL 
(See Note A) POS SL VOH 
Ci = 15 pF 
(See Note B) OUTPUT 
7 ~ . VOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyz ~ 50 82. 
B. Cy include probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN55460 AND SN75460 ONLY) 


INPUT -1V 10 V 


OUTPUT 


PULSE 
GENERATOR 


(See Note A) CL = 15 pF 


(See Note B) 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zou * 50 2. 
B. Cy, includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN55460 AND SN75460 ONLY) 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V 10 V INPUT 
‘460 
‘461 
‘463 
OUTPUT 
PULSE 
GENERATOR CIRCUIT 
INPUT 
UNDER 
(See Note A) TEST ‘462 
(See NOTE B) CL=15pF 
(See Note C) aa 
OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou, ~ 50 2 


B. When testing SN55460 or SN75460, connect output Y to transistor base and ground the substrate terminal. 
C, Cy, includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 
Vs=30V 
OUTPUT 
PULSE 


GENERATOR 
(See Note A) 


Cy = 15 pF 
(See Note C) 
GND 1|SUB 


| VOH 
| 
| | OUTPUT 
a I 
= 


TEST CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou; = 5022. 


When testing SN55460 or SN75460, connect output Y to transistor base with a 500-22 resistor from there to ground, 
and ground the substrate terminal. 
C. Cy, includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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INTERFACE TYPES SN75466, SN75467, SN75468, SN75469 
CIRCUITS DARLINGTON TRANSISTOR ARRAYS 


BULLETIN NO. DL-S 7612459, DECEMBER 1976 


HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


e 500 mA Rated Collector Current 
e High-Voltage Outputs ...100 V 
e Output Clamp Diodes 


e Inputs Compatible with Various Types 
of Logic 


e Relay Driver Applications 


e Higher-Voltage Versions of ULN2001A, 
ULN2002A, ULN2003A, and ULN2004A 


description 


The SN75466, SN75467, SN75468, and SN75469 are monolithic high-voltage, high-current darlington transistor arrays. 
Each comprises seven n-p-n darlington pairs. All units feature high-voltage outputs with common-cathode clamp diodes 
for switching inductive loads. The collector-current rating of each darlington pair is 500 milliamperes. Outputs and 
inputs may each be paralleled for higher current capability. Applications include relay drivers, hammer drivers, lamp 
drivers, display drivers (LED and gas discharge), line drivers, and logic buffers. 


The SN75466 is a general-purpose array and may be used with DTL, TTL, P-MOS, CMOS, etc. The SN75467 is 
specifically designed for use with 14- to 25-volt P-MOS devices and each input has a zener diode and resistor in series to 
limit the input current to a safe limit. The SN75468 has a series base resistor to each darlington pair. This allows 
operation directly with TTL or 5-volt CMOS. The SN75469 has an appropriate series input resistor to allow its 
operation directly from CMOS or P-MOS utilizing supply voltages of 6 to 15 volts. The required input current is below 
that of the SN75468 while the required voltage is less than that required by the SN75467. 


schematics (each darlington pair) 


OCOM O COM 


« 
OUTPUT C 


® 
INPUT B INPUT B 


SN75466 
OCOM 


OUTPUT C OUTPUT C 


O O 
INPUT B INPUT B 


SN75468 SN75469 


All resistor values shown are nominal and in ohms. 
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TYPES SN75466, SN75467, SN75468, SN75469 
DARLINGTON TRANSISTOR ARRAYS 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Collector-emitter voltage . . . a ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es 
Input voltage (see Note 1), SN75467, SN75468, 'SN75469 ea eee west em neb eadme ee » mee 
Continuous collector current eee ek ee eee ee we He @ wwe eB ee Be we ee ws 6s 2 SOTA 
Output clamp diode current ; c-. *& +e & « = e 8 eS se ew ew we we ee ew » Be 
Continuous input current, SN75466 only. het eeetectseueeteuwenanenu ye = om & & 25 mA 
Total substrate-terminal current: Jpackage. . . . 2. 2. 2. 2 ee ee eee —500 mA 

Npackage .. oe m= oe R —2.5A 
Continuous dissipation (total package) at (or below) 25° C ree -air house cnghiatt fue Mists 2): 

Jpackage. «= . «© «© «* @ & ws &@ oe we ee ee eh hUDhlUm®DhUmmlUlUw UI TW 

NMeeckage . «dw Re He ee we we ee ee ee we hve hw 6« TOMY 
Operating free-air temperature range . . 2. 1. ee ee 0°C to 85°C 
Storage temperature range . . . ee ee eee ee ele) 66 OO TES 
Lead temperature 1/16 inch from case $i 60 cooumdle ‘J saskane eed uecev Ew RE aS 6 ot Oe 
Lead temperature 1/16 inch from case for 10 seconds, Npackage. . . . . .- «© «© «© 2 es ew ew ees 260°C 


NOTES: 1, All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E. 


2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. 1n the J package, SN75466 through SN75469 chips are glass-mounted, 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST i er SN75467 
PARAMETER TEST CONDITIONS 
FIGURE MIN | MIN. TYP MAX | MAX | MIN TYP MAX 
ICEX Collector cutoff current cial 


lV (off) Off-state input current 


V =100 V Ic =500.nA, 
Cc. C ” 50 65 WA 
Ta* =7O C 
Static forward current 
hFE 
transfer ratio 


Lees 
= 
<a 
[on sg — | “Vega ig rk v 
ar as 
a 
es 7 


Collector-emitter 
VCE (sat) 


saturation voltage 


1 = 500uA Ic = 350 mA 12 16 1.2 16 
Vastoov | sO] a 
fie =350mA id 

=OV, f = 1 MHz 15 30 15-30 | pF 


IR Clamp diode reverse current 
Ve Clamp diode forward voltage 
Cj Input capacitance 
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TYPES SN75466, SN75467, SN75468, SN75469 
DARLINGTON TRANSISTOR ARRAYS 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 
ae » Lt | vce=t00v] =o 
ovector cu curren 3 
VcE=100V Ic=500HA, 
\\(off) -«Off-state input current 3 = . . 50 65 50 65 uA 
i TAS 706 


a V1 = 3.85 V 0.93 1.35 oe 


I} Input current 


Vi=5 ¥ 
Vi =12V 


ic-200mA|-Ss=“‘é ACTSOS*~“‘(‘C#N’CNCOC#O#‘#SOS‘*S 
ic-250mA| SC SOS 


Viton) On-state input voltage 


Pic=a7emat SCS 
Pic=s00map SCS 
oo 

V 


Collector-emitter 
VCE (sat) 


TvR=to0v 88 


V;=O0V, f = 1 MHz 15 30 15 30 


saturation voltage 


IR Clamp diode reverse current 
VE Clamp diode forward voltage 
oF Input capacitance 


switching characteristics at 25°C free-air temperature 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
tPLH Propagation delay time, low-to-high-level output Vs = 50 V, R, = 163 Q, 


tPHL Propagation delay time, high-to-low-level output C, = 15 pF, See Figure 9 


Vs = 60 V, I9 ~ 300 mA, 


V High-level output voltage after switchin 
On " . See Figure 10 


TYPICAL APPLICATION DATA 


Vss SN75467 +V Vec SN75468 +V Vop SN75469 
O © 


+V 


E 


CLE LLL 
| | | {| 


; 


P-MOS 


TTL 


= CMOS 
OUTPUT output = = os 


P-MOS TO LOAD TTL TO LOAD BUFFER FOR 
HIGHER CURRENT LOADS 
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TYPES SN75466, SN75467, SN75468, SN75469 
DARLINGTON TRANSISTOR ARRAYS 


SE ATLEAST PET a TE EE I A ECE TEE EERE EIP RDS EM PSE 1D DEEDS | WELLE BEMIS BEET CYS IB A TI TE LIT ST IS EA) Se 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuits 


OPEN VCE 


OPEN VCE 
ficex Jicex 
OPEN V\ 


FIGURE 1-IcEx FIGURE 2-IcEx 


OPEN 


OPEN 
li (off) I 
~age | peeaaton OPEN 


FIGURE 3-1) (off) 


FIGURE 4-l 


OPEN 


OPEN 
Ic 


FIGURE 5—hee_, VCE (sat) 


VR 
v" 
wth 


FIGURE 7-Ip 


FIGURE 8-Ve 
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TYPES SN75466, SN75467, SN75468, SN75469 
DARLINGTON TRANSISTOR ARRAYS 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


INPUT OPEN Vsg=50V 
‘A66 only 
2.7 k2 


Ri = 163 22 


OUTPUT 


(See Note A) ‘467 
468 C. = 15 pF 
469 (See Note B) 


| ile igs ins Sapica ae pnistecg oot are ViH 
INPUT (See Note C) 
OV 
OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt ~ 50 82. 
B. Cy includes probe and jig capacitance. 
C, For testing the ‘466 and the ‘468, Vip = 3 V; for the ‘467, Vi, = 13 V; for the ‘469, Viz, = 8 V. 


FIGURE 9—PROPAGATION DELAY TIMES 


Vs 


INPUT 


2 mH 
‘466 only 


OUTPUT 


‘467 
(See Note A) sans Cy = 15 pF 
‘469 (See Note B) 


ee Seen ae ne ee ae ea eer VIH 
(See Note C) 
INPUT 
Ov 
VOH 
OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zo5y4 = 502. 
B. Cy includes probe and jig capacitance. 
C. For testing the ‘466 and the ‘468, Vj, = 3 V; for the ‘467, Vj}, = 13 V; for the ‘469, Vip, =8 V. 


FIGURE 10—LATCH-UP TEST 
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TYPES SN75466, SN75467, SN75468, SN75469 
DARLINGTON TRANSISTOR ARRAYS 


COLLECTOR-EMITTER 
SATURATION VOLTAGE 
VS 
COLLECTOR CURRENT 
(ONE DARLINGTON) 


VCE(sat) Collector-Emitter Saturation Voltage—V 


0 
0 100 200 300 400 500 600 700 800 
I¢—Collector Current—mA 


FIGURE 11 


TYPICAL CHARACTERISTICS 


COLLECTOR-EMITTER 
SATURATION VOLTAGE 
vs 
COLLECTOR CURRENT 
(TWO DARLINGTONS PARALLELED) 


my, 


1) = 250 vA 


VCE (sat) —Collector-Emitter Saturation Voltage—V 


0 
0 100 200 300 400 500 600 700 800 
IC(tot)—Total Collector Current—mA 


FIGURE 12 


i¢—Collector Current—mA 


COLLECTOR CURRENT 
vs 
INPUT CURRENT 


RL =102 
450} Ty = 25°C 


0 
0 25 50 75 100 125 150 175 200 
1j—Input Current—uA 


FIGURE 13 


J PACKAGE 

MAXIMUM COLLECTOR CURRENT 
vs 

DUTY CYCLE 


400 - 
TA=70C 


350- N = Number of Outputs Conducting 
Simultaneously (see Note 3) 


|¢--Maximum Collector Current—mA 
N 
o) 
3° 


0 
0 10 20 30 40 50 60 


Duty Cycle—% 
FIGURE 14 


THERMAL INFORMATION 


400 


350 


300 


250 


200 


150 


100 


I¢—Maximum Collector Current—mA 


70 80 90 100 05 


BE\OGRNEEe 
BE\WRGR Com 
Wes 
SSS aNe 


Ta=70C 
50 FN = Number of Outputs Conducting 
Simultaneously (see Note 3) 


10 20 30 40 50 60 70 80 90 100 


N PACKAGE 


MAXIMUM COLLECTOR CURRENT 


vs 
DUTY CYCLE 


Z 


is 


a 
Ra 


Hie 


we 
== 


LV 


Duty Cycle—% 
FIGURE 15 


NOTE 3: For the J package, N x 1c must not exceed 500 mA, For the N package, N x lc Must not exceed 2.5 A, 
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INTERFACE SERIES 55470/75470 
IRCUITS DUAL PERIPHERAL DRIVERS 


| BULLETIN NO. DL-S 7712369, MARCH 1976—REVISED AUGUST 1977 


PERIPHERAL DRIVERS FOR 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS 


performance 
e Characterized for Use to 300 mA 


SUMMARY OF SERIES 55470/75470 


@ High-Voltage Outputs 
e No Output Latch-Up at 55 V 
@ Medium-Speed Switching 


ease-of-design 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL- or DTL-Compatible Diode-Clamped 
Inputs 


sn7sa7s | OR ——S=*dY~—CGP 
sn7sa7a_|__ NOR | GP 


e Standard Supply Voltages 
e Available in Plastic and Ceramic Packages 


TWith Output transistor base connected externally to 


description output of gate. 


Series 55470/75470 dual peripheral drivers are functionally interchangeable with Series 55450B/75450B and Series 
55460/75460 peripheral drivers, but are designed for use in systems that require higher breakdown voltages than either 
of those series can provide at the expense of slightly slower switching speeds than Series 55450B/75450B (limits are the 
same as Series 55460/75460). Typical applications include logic buffers, power drivers, relay drivers, lamp drivers, MOS 
drivers, line drivers, and memory drivers. Series 55470 drivers are characterized for operation over the full military 
temperature range of —55 °C to 125°C; Series 75470 drivers are characterized for operation from O°C to 70°C. 


The SN55470 and SN75470 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates and 
two uncommitted, high-current, high-voltage, n-p-n transistors. These devices offer the system designer the flexibility of 
tailoring the circuit to the application. 


The SN55471/SN75471, SN55472/SN75472, SN55473/SN75473, and SN55474/SN75474 are dual peripheral AND, 
NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates internally 
connected to the bases of the n-p-n output transistors. 


CONTENTS 


Maximum Ratings and Recommended Operating Conditions . .........4.2.+. 


Definitive Specifications 


Types SN55470,SN75470 . www ww ww we tw tw kt lw tl — 95 
Types SN55471,SN75471 2 ww ww ee 97 
Types SN55472,SN75472, 5 ww 1 98 
Types SN55473,SN75473. 6 ww 99 
Types SN55474,SN75474 2 ww wD ee 100 


Switching Time Test Circuits and Voltage Waveforms ......... 2... 0448-4 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


ae — 


[Supply voltage, Vog Wee Now i) ——SSSCSC~C~S 
Finput voltage SSCS 
[interemier voltage GeeNow2)—SSCSCSC~“~“~*~“~«~tCS*=‘S OCS 
Wectesubstate voltage —SSCSCSC~C~“‘*S*S*S*C*“‘“‘“<“<CSCS*é*rtCSSA 
[Collectortowubatrae voltage ——~SCSCSCSC~C~“CS“~S*~“‘“‘“~“‘“~C~sCSO 


SN55471 
SN55472 
SN55473 
SN55474 


UNIT 


5 
[Collecroreminter voltage ee Noted) SSCS 
Enitertesviegs 
[oftatate output volte ——SSSSCSCSCSCSCSSCSCSCSC‘iSCS 
[Continuous collector or output current eo Now s) ———SSCSCS~CSCO 


Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 5) 500 


Continuous total dissipation at (or below) 
25°C free-air temperature (see Note 6) 


ae 
ee 
[Peckawe | 


300 
260 


NOTES: . Voltage values are with respect to network ground terminal unless otherwise specified. 

. This is the voltage between two emitters of a multiple-emitter transistor. 

. This value applies when the base-emitter resistance (Rge) is equal to or less than 500 2. 

. This value applies between O and 10 mA collector current when the base-emitter diode is open-circuited. 

. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 
For operation above 25 C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 21. In the J and JG packages, SN55470 through SN55474 chips are alloy-mounted; SN75470 through SN75474 


chips are glass-mounted. 


aOpWN = 


o 


recommended operating conditions (see Note 7) 


UNIT 
Supply voltage, Vcc | 45 0 5 OBS | 4.75 55.25 
Operating free-air temperature, Ta —55 125 


NOTE 7: For SN55470 and SN75470 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55470, SN75470 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


schematic SN55470...J 
SN75470...JORN 


DUAL-IN-LINE PACKAGE (TOP VIEW) 


Ycc 


SUB 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


PARAMETER TEST CONDITIONSt UNIT 
MIN TYP? MAX ]MIN TYPE MAX 


Vik Input clamp voltage Vcc=MIN, l)=—12mA 1.2 -15 —1.2 -15 


, Vec =MIN, Vit =O8V, 
VOH High-level output voltage AO GA 2.4 3.3 2.4 3.3 V 
OH — M 
Vcc = MIN, Vip =2V, 
VOL Low-level output voltage (Gmma 0.25 0.5 0.25 0.4 V 
OL ~ m 
Tapa current at maximum ws Gene Lo tL 
= , = 5, m 
| his eed decomiser as Le peer ae es 
1H igh-level input curren cc = P ) = 2. 
input G PS 8 


| input A | ut A PB 
Ne Low-level input current . . Vcc =MAX, V,=04V mA 
input G p82 | 8.2 | 


los  Short-circuit output current 8 Vcc = MAX . -18 -35 -55 |-18 -35 -55 
IccL Supply current, outputs low Vcc = MAX, Vjp=5V a ee ee 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values at Veg = 5 V, Ta = 25 C. 
Not more than one Output should be shorted at a time. 
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TYPES SN55470, SN75470 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


SN75470 
MIN TYP? MAX 


SN55470 
MIN TYP? MAX 


ViBR)CBO Collector-Base Breakdown Voltage | Ic = 100HA, Ie =0 70 


Collector-Emitt 
V(BR)CEO ees lc =10mA, I!p=0, See Note8 
Breakdown Voltage 


Collector-Emitter 
V Ic =100uHA, R = 5002 70 
BRIGER Breakdown Voltage 
ig = 


V(BR)EBO Emitter-Base Breakdown Voltage =100uA, Ic =0 


VceE=3V, Ic=100mA, 

Ta =25C 

VceE=3V, Ic = 300 mA, 

Ta =25°C See 
VceE=3V, I¢=100mA, |Note 8 


Cc 
= 
=| 


PARAMETER TEST CONDITIONSTt 


Static Forward Current 


h 
FE Transfer Ratio 


VcE=3V, Ic =300mA, 
Ta = MIN 


25 
30 
15 
0.85 


o io) oO on fo) oO 


VBE Base-Emitter Voltage 


a 
ai 
N 


Ip=10mA, !c¢=100mA | See 
Ip=30mA, Ic =300mA |Note 8 
Collector-Emitter Ip=10mA, !I¢=100mA See 0.25 0.5 


V 
CE(sat) saturation Voltage Ip =30mA, Ic =300mA |Note 8 045 08 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


—b 
N 
So 
Be 
o1 
o : 
~ 


Fal typical values are at Voc = 5 V, Ta = 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 


switching characteristics, Vcc =5 V, TA = 25°C 
TTL gates 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


eit Propagation delay time, pe | mw 
eS oe Cy = 15 pF, R, =4002, See Figure 1 

— Propagation delay time, pe | ow | 
high-to-low-level output 


output transistors 


PARAMETER TEST CONDITIONS# MIN TYP MAX |UNIT 
= a 
: VBE(off) =—1V, CL=15pF, Ry =502, 
: 
See Figure 2 
tf Fall time 


Voltage and current values shown are nominal; exact values vary slightly with transistor paramters. 


gates and transistors combined 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


tPLH Propagation delay time, low-to-high-level output 
tPHL Propagation delay time, high-to-low-level output 


Transition time, low-to-high-level output 


lc ~ 200 mA, Cy =15pF, 
R_ = 50 8, See Figure 3 


Transition time, high-to-low-level output 


Vv High-level t vol fter switchi Vs=55V, Ic ~300mA, |. og 
igh-level output voltage after switchin > 
OH g p 9 g Ree = 500 Q, See Figure 4 S mV 
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TYPES SN55471, SN75471 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


SN55471...JG 
logic SN75471...JG ORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


2B 


FUNCTION TABLE 
(EACH DRIVER) 


Vcc 


L (on state) 


L (on state) 


L (on state) 
H (off state) 


H = high level, L = low level 


1B 1Y GND 


positive logic: Y = AB 


schematic (each driver) 
Voc 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55471 SN75471 
PARAMETER TEST CONDITIONST UNIT 
MIN TYP? MAX | MIN TYP? MAX 
Vik Input clamp voltage Vcc =MIN, 1} =—12mA 


: Vcc =MIN, Vin=2V, 
1oH = High-level output current 
VOH = 70 V 


Vcc =MIN, Vit =0.8V, 
lot = 100 mA 
Vcc =MIN, ViL=0.8V, 
loL = 300 mA 


Voo=MAX, Vj =55V 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vcc = 5 V, Ta = 25 C. 


switching characteristics, Vcc =5 V, TA = 25°C 
UNIT 


tp_H Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-to-low-level output lo ~ 200mA, Cy =15 pF, 


tTLH Transition time, low-to-high-level output R_=502, See Figure 3 


VoL Low-level output voltage 


tTHL Transition time, high-to-low-level output 


a Vs = 55 V, 
VOH_ High-level output voltage after switching See Fi 4 
igure 
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TYPES SN55472, SN75472 
DUAL PERIPHERAL POSITIVE-NAND DRIVERS 


SN55472...JG 
SN75472...JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


logic 


FUNCTION TABLE 
(EACH DRIVER) 


H (off state) 


H (off state) 
H (off state) 
L (on state) 


H = high level, L = low level 


schematic (each driver) Vec 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55472 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPt MAX | MIN TYPE MAX 


ViH High-level input voltage Pe 
L Voo= wi, Sms | —— 


V 
Vit _- Low-level input voltage V 


Vik Input clamp voltage Vec = MIN l)}=—12 mA 


V MIN, V 0.8 V, 
1QOH ~—_ High-level output current CC ~ IL = 
VoH = 70V 


Vcc =MIN, ViIH=2YV, 
loL = 100 mA 


Vec=MIN, = ViH=2Y, 
loL = 300 mA 


1.5 V 


76 [ ma 


VoL  Low-4evel output voltage 


Voo=WAK,Vj=2AV 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ AI typical values are at Veco =5V,Ta= 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS 
tpLH Propagation delay time, low-to-high-level output 


tpHL Propagation delay time, high-to-low-level output 


tTLH Transition time, low-to-high-level output 
tTHL_ Transition time, high-to-low-level output 


; ae? Vs=55V, lo ~ 300 mA, 
VOH_ High-level output voltage after switching Seo Fi ‘ Vs—18 
e Figure 


NIT 


lo ~ 200 mA, CL =15pF, 
R~_ =50 2, See Figure 3 


Cid 
ae 
Ln 
13 2 | ns 
bod 
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TYPES SN55473, SN75473 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 


SN55473....JG 
logic SN75473 ... JG ORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 
H (off state) 


H (off state) 
H (off state) 


H = high level, L = low level 


schematic (each driver) 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55473 SN75473 
PARAMETER TEST CONDITIONSTt UNIT 
MIN TYP? MAX | MIN TYPE MAX 


Vik Input clamp voltage Vec = MIN, 1} =—12mA 


lot = 100 mA 


Voi Low-level output voltage V MIN V 0.8V 
CC = ' IL =v. sd 


Vec=MIN, ViL=08V, G 


A 


LA 

V 

mA 
| mA | 
| mA | 
jp mA 


lot = 300 mA 


2 
28 
0. 
1) Input current at maximum input voltage Vcc =MAX, Vy, =5.5V 
114 ~~ High-level input current Vec =MAX, V,=2.4V Po 40 
11 Low-level input current Vec =MAX, Vy, =04V ft 18 | 


18 0.4 
39 0.7 
63 


2 
0. 
0. 
ICCH Supply current, outputs high Vec =MAX, Vy=5V ) BT 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Voc = 5 V, Ta = 25 C, 


switching characteristics, Vcc =5 V, TA = 25°C 


PARAMETER TEST CONDITIONS 
tpLH Propagation delay time, low-to-high-level output a aa 
tpH_ Propagation delay time, high-to-low-level output lo ~ 200 mA, Cy =15pF, 25 40 
tTLH Transition time, low-to-high-level output Ry, =50Q, SeeFigue3 [| | | 8 25 | 


18 0.5 
39 08 

8 11 
63 


MIN TYP MAX 


tTHL Transition time, high-to-low-level output 


; ee Ve" 56 V, lo ~ 300 mA, 
VoH High-level output voltage after switching Sue Pyuredl Vs—18 
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xi 
oa 
ton 


99 


100 


TYPES SN55474, SN75474 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 


. SN55474....JG 
logic SN75474....JG OR P 
FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 


(EACH DRIVER) 


L | H (off state) 
H | L (on state) 


Li 
L 
H  L | L (on state) 
H  H | L (on state) 


H = high level, L = low level 


schematic (each driver) 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55474 SN75474 
PARAMETER 


TEST CONDITIONSTt UNIT 
MIN TYP MAX | MIN TYP? MAX 


Vik Input clamp voltage Vcc = MIN, l)}=—12mA | 4.2 1.5 | —1.2 -15| V 


Vcc =MIN, Vip =O0.8V, 
10H = High-level output current oe i 300 uA 
VOH = 70 V 
Vec=MIN, Vin =2V, 
= IH= 2 017 05 0.17 04 
loL = 100 mA 7 
Vcc = MIN, Vin =2V, 
aie - 038 08 0.38 07 
loL = 300 mA 


ao 
li. Low-level input current Vcc =MAX, Vy; =0.4V pT 1.6 | mA | 
Voce MAX, Wys0V [a9 | 18 | 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vcc = 5 V, Ta = 25 C. 


VoL Low-level output voltage 


switching characteristics, Vcc = 5 V, TA = 25°C 


tPpLH Propagation delay time, low-to-high-level output a a oe 
tpHL Propagation delay time, high-to-low-level output lo ~200mA, Cy =15 pF, a a 
030 [as 


; oo Vs = 55 V, lo ~ 300 mA, 
VOH_ High-level output voltage after switching See Fi 4 Vs—18 mV 
igure 


NO} oO 
oO 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4 V Vcc OUTPUT 5V 


RL = 4002 


PULSE 
GENERATOR (See Note C) 


(See Note A) 
CL = 15 pF 
| he Note B) OUTPUT 
= a 


TEST CIRCUIT VOLTAGE WAVEFORMS 


VOL 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy+ © 50 2. 
B. C,_ include probe and jig capacitance. 
C. All diodes are 1N3064, 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN55470 AND SN75470 ONLY) 


INPUT -1V 10 V 


OUTPUT 


PULSE 
GENERATOR 


(See Note A) 0.1 uF Cy = 15 pF 
(See Note B) 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zou, * 50 2. 
B. Cy, includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN55470 AND SN75470 ONLY) 


|276 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT —-.2.4V 10 V INPUT 
‘470 
'A71 
‘473 
OUTPUT 
PULSE 
GENERATOR CIRCUIT 
(See Note A) UNDER INPUT 
TEST ‘472 
(See NOTE B) CL=15pF ‘474 
(See Note C) 
| 
| 
OUTPUT 
= ok - 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy; = 50 2 
B. When testing SN55470 or SN75470, connect output Y to transistor base and ground the substrate terminal. 
C. Cy, includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vs =55V 


2.4V 


OUTPUT 


PULSE 
GENERATOR 


CIRCUIT 


(See Note A) UNDER 
TEST Cy = 15 pF 
(See Note B) (See Note C) 
UB 
GND ! S Vou 
| 
! OUTPUT 
0.4V = L >= a ee VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoy,4 = 502. 
B. When testing SN55470 or SN75470, connect output Y to transistor base with a 500-22 resistor from there to ground, 
and ground the substrate terminal. 
C. Cy, includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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INTERFACE TYPE SN75475 
CIRCUITS DUAL PERIPHERAL NAND DRIVER 


BULLETIN NO. DL-S 7712389, JULY 1976—REVISED AUGUST 1977 


JG OR P 


DUAL-IN-LINE PACKAGE 
® Characterized for Use to 300 mA (TOP VIEW) 
@ No Output Latch-Up at 55 V os ae aces 
@ High-Voltage Outputs (100 V Typical) 
@ High-Speed Switching FUNCTION TABLE 
@ Output Clamp Diodes for Transient (EACH DRIVER) 
Suppression (300 mA, 70 V) OUTPUT 
@ TTL- or MOS-Compatible Diode-Clamped Las 7 


H (off state) 
H (off state) 
H (off state) 


Inputs 
@ Standard Supply Voltage 
Suitable for Hammer-Driver Applications 


@ Available in 8-Pin Plastic and Ceramic 
Packages H = high level 


L = low level 


L (on state) 


description 


The SN75475 is a dual high-voltage power NAND 
gate designed for use in systems that employ TTL, 
DTL, or MOS logic. The device contains diode- 
clamped inputs as well as high-current, high-voltage 
inductive-clamp diodes on the outputs. The cathodes 
of the diodes are tied to an external pin for use with 
various Circuit applications. The high speed plus the 
high voltage and power handling capabilities of this 
device lend themselves to applications as relay drivers, 
memory drivers, power drivers, lamp drivers, and OUTPUT 
logic drivers capable of driving MOS, TTL, or DTL 
logic. The SN75475 is characterized for operation 
from 0°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) . 2... ww ee ee ee ee ee ee ee TV 
Inputvoltage (see Note2) . . 2. 6 ew a et a ke ke tl th ele tlw SV 
Continuous output current (see Note3) . . . . 1. we ee ee ee ee ee ee ek ee. 6 400 MA 
Peak output current: ty <10ms, duty cycle <50% ......2.2.2.2.2......... . . . 500mA 
tw S30 ns, duty cycle S< 0.002% ............ 2.2.0.0. 0 0.004 3A 
Output clamp diode current 2 es i ia ee wee ew wen « SOC A 
Continuous total dissipation at (or bola! 25° C Sigs -air -meonpeaeitenes — Note 4): 
JG package Ree Oe RHR eR eRe eR He RR Ae ee De ow ee & « 4 » B25 
POAGKAHG « 2» « ww 2 « © ® HB HH we we ee eee ee Kl lel lUelclUl el !]€©6hM OO 
Operating free-air temperature... .. 1. ee ee ee ee ee ee 60°C tO 70°C 
Storage temperature range .... Coe ee ee ek ee ee es = 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seecnids: JG package Sb eee ee mee we Ow oo OOS 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage ........2.2.2.2.2. 2... . . 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For high-voltage MOS or CMOS input levels (>5.5 V), an alternate version is available with the input clamp diodes removed; for 
this device the maximum input voltage is 25 volts. 
3. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 
interval must fall within the continuous dissipation ratings. 
4. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 21.!n the JG package, SN75475 chips are glass-mounted. 
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TYPE SN75475 
DUAL PERIPHERAL NAND DRIVER 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply Voltage. VO 2 «6 6 oe & Fw eee wR ee ee we He we we 4.5 5 5.5 V 
Operating free-air temperature cee eee ken ee we se ee we wee ne 0 70 "C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX |UNIT 


V 


VOL Low-level output voltage 


IOL = 175 mA 0.22 05 
lo = 300 mA 0.33 06 


VR(K) Output clamp diode reverse voltage Vec =4.5V, IR =100uUA 70 100 
VF(K) | Output clamp diode forward voltage Vec =4.5V, If =300mA 0.8 1.2 1.6 


ia. Highelavel ingwa oureant Vee =55V, V)=5.8V 90110 | na 


| Low-level i t ee 55V, Vi=08V = A 
ow-level input curren , = 
“ P Strobe S| °° | 160-220 | ‘i 
: ‘ - 


ICCH Supply current, outputs high Vec =5.5V, V);=0 10 14 
Ice Supply current, outputs low Vec=5.5V, Vy=5V | 44 6 mA CY 


TAtl typical values are at Vcc =5 V,Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 


VOH High-level output voltage after switching 


CL = 30 pF, 
See Figure 1 


Vs =55V, 
See Figure 2 
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TYPE SN75475 
DUAL PERIPHERAL NAND DRIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vcc 30 V 


PULSE 
GENERATOR 
(See Note A 


CL = 30 pF 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout = 50 22. 
B. Cy includes probe and jig capacitance. 


FIGURE 1 — SWITCHING CHARACTERISTICS 


INPUT 2.4V 5V Vs =55V 


PULSE CL = 15 pF 


GENERATOR (See Note B) OUTPUT 
(See Note A) 
-————- VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zo5y;4= 502. 
B. Cy includes probe and jig capacitance. 
FIGURE 2 — LATCH-UP TEST 
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TYPE SN75475 
DUAL PERIPHERAL NAND DRIVER 


TYPICAL CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS 


6 

5 
4 
<5 
s 
i) 
> 
+ 3 
=) 
a 
S 
oO 
| 2 = | 
Oo 
> 

1 — 

0 

0 0.5 1 1.5 2 2.5 3 
V —Input Voltage—V 
FIGURE 3 
LOW-LEVEL OUTPUT VOLTAGE 
vs 
LOW-LEVEL OUTPUT CURRENT 

600 


500 


) 


Vo_—Low-Level Output Voltage—mV 


| 


0 100 200 300 400 500 600 
lo —Low-Level Output Current—mA 


FIGURE 5 


PROPAGATION DELAY TIME, 


LOW-TO-HIGH-LEVEL OUTPUT 
vs 
FREE-AIR TEMPERATURE 


40 }—+- = + 
CL = 30 pF 
20- R1 = 1002 —4— 
E Figure 1 | 
(¢) ue = 
0 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—°C 


tpLH—Propagation Delay Time—ns 


FIGURE 7 


VOLTAGE TRANSFER CHARACTERISTICS 


Vo—Output Voltage—V 


Vi|—Input Voltage—V 


FIGURE 4 


SUPPLY CURRENT 
vs 


SUPPLY VOLTAGE 


IcC—Supply Current—mA 


Vcc—Supply Voltage—V 


FIGURE 6 


PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 


FREE-AIR TEMPERATURE 


tPpHL—Propagation Delay Time—ns 


0 
0 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—C 


FIGURE 8 
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INTERFACE SERIES 75476 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO, DL-S 7712480, DECEMBER 1976—REVISED AUGUST 1977 


JG OR P DUAL-IN-LINE PACKAGE 


(TOP VIEW) 


e Characterized for Use to 300 mA 
e No Output Latch-Up at 55 V (After Conducting 300 mA) 
e High-Voltage Outputs (100 V Typical) SN75476 


FUNCTION TABLE 
(EACH AND DRIVER) 


OUTPUT 
pA S| Y 


2Y CLAMP 


2A 


e High-Speed Switching 


e Output Clamp Diodes for Transient 
Suppression (300 mA, 70 V) 


e TTL- or MOS-Compatible Diode-Clamped Inputs 
e P-N-P Inputs Reduce Input Current 


positive logic: Y = AS 


« hioh ileus JG OR P DUAL-IN-LINE PACKAGE 
e Suitable for Hammer-Driver Applications L = tow level (TOP VIEW) 


2A 2Y CLAMP 


e Standard Supply Voltage 


description 


SN75477 
; FUNCTION TABLE 
Series 75476 dual peripheral drivers are designed for (EACH NAND DRIVER) 
use in systems that require high current, high voltage, INPUTS OUTPUT 


and fast switching times. The SN75476, SN75477, TAS | Yy 
SN75478, and SN75479 provide AND, NAND, OR, 
and NOR drivers, respectively. These devices have 
diode-clamped inputs as well as_ high-current, 
high-voltage inductive-clamp diodes on the outputs. 


. : : . H = high level = a 4 
Series 75476 drivers are characterized for operation partes eaal Positive logic: Y = AS 
° ° = ” 
from 0'C to 70°C. JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 
2A 2Y¥ CLAMP 
SN75478 
FUNCTION TABLE 
schematics of inputs and outputs (EACH OR DRIVER) 


OUTPUT 
pA Ss] OY 


EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS 


H = high I | iti fe = 
OUTPUT igh leve Positive logic: Y=A+S 
be = hone ‘lewa) JG OR P DUAL-IN-LINE PACKAGE 


(TOP VIEW) 


2Y CLAMP 


2A 


SN75479 
FUNCTION TABLE 


(EACH NOR DRIVER) 


INPUTS OUTPUT 


H = high level 


Positive logic: Y=A+S 


L = low level 


arr 
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SERIES 75476 
DUAL PERIPHERAL DRIVERS 


PPE ISELIN LRA IT LEA A PR SEE EE RAE EST IY INS TR EE LI FERRE DT SLEW LITA TOS GES TRE LY ARTISTE SIRE ALE 8 ELSE EEN ERE: DIG TERS EME EI ENER ED OTL E SSSA LIEBE TEE AE EAE BE LEI ET ERSTE ES, 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltages, Voc ea Notel) ..1.. 2 ses we ee ee ke eR Tee we ea pe OH 
WIBUEVONEOG «@ «cewek we w eee we ee eR ee ee ee ek ee et» 
Continuous output current (see Note2) . . 2... we ee ek ee ee ee ee ew ee 6400 MA 
Peak output current: ty <10ms, duty cycle<50% ..........2........ . 2... 500mA 
tw = 30 ns, duty cycleS 0.002% ... 2. 1. sw wn wt eh ee et hl thle th OA 
Output clamp diode current ...... 0.0. ee ee ee kk 400 mA 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 3): 
JG package (ite w nme OO e ee kee eee eee et Re eee he oe ee Doe 
Ppackage . . 1. we ee ee ee ee ee ee ~~ 1000 mw 
Operating free-air temperature kw ue te ewe e ee hee eee nen ces = PEWWE 
Storage temperature range... 1... ee ee ek ee ee ee es =65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JGpackage ........ 2... 8. 0.8 2 es 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage ............ 2. 4. 4 4 + . 260°C 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply Woltede, VOO «kk we eA ee a we ee ee 4.5 5 5.5 V 
Operating free-air temperature... 1. we ee ee ee 0 70 82°C 


NOTES: 1. Voltage values are with respect to network ground terminal, 
2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 
interval must fall within the continuous dissipation ratings. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the JG package, SN75476 through SN75479 chips are glass-mounted. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[s~*~*~‘~*~SRARAMETER = SS«SSCSTEST'CONDITIONS [MIN TVPT MAX [UNIT 
[Vin ___Hiehievetinput voltae ———SSSSC~C—~—SC—‘iSSSSCCCSCSCSC“—*~“—C“‘“‘“‘iY 
CWitLowievel input vitage 
Vie Input lamp voltage ——SSSSCSCSCSCSCSCSC~ ST mACSC~*~“‘“rRCSC*~‘ ST 
ar 08 


Veco =4.5V, Vip =2V, 
IOH High-level output current CC 1H 


Vit =0.8V, VOH = 70 V 
Low-level output voltage lol =175mA 
fou = 300™mA 
Vec=4.5V, IR = 100A 70100 


; A input -—80 -110 
Hie Low-level input current Veco =5.5V, V,=08V 
Strobe S —160  —220 


5 
6 
7 
7 
7 
7 
5 
5 


Supply current, outputs high ce =55V 


SN75476 
SN75477 | ey 
SN75478 | Co 7 
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10 
10 
1 

10 


0 
5 
5 
Supply current, outputs low = 


” 
2 
Ni 
~ 
oo 
< 


Tat typical values are at Voc = 5 V, Ta = 25°C, 


877 


ez22Sé SVX3L ‘SY1TIVGO * ZIOS XOS 30Ids5d0 i1SOd 


Q4aLlVYNOdHOONI 


SINIWNULSN] SVX4AL 


601 


bi 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS 


tpi H Propagation delay time, low-to-high-level output C) = 30 pF 

tpHL Propagation delay time, high-to-low-level output = 100 - 
: : = ’ 

t Transition time, low-to-high-level output : 

LIL i eh | 2 : See Figure 1 

tTHL Transition time, high-to-low-level output 


SN75476 
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX| MIN TYP MAX 


SN75476 |jNPUT 1.5V 


N75478 
INPUT  2.4V Vcc 30 V s 
I SN75476 i ~~ 
SN75477 1 ao aililaien SN75477 
i SN75479 
OUTPUT 
CIRCUIT 
PULSE S/A | UNDER 
GENERATOR TEST 
(See Note A) CL = 30 pF 
(See Note B) 
SN75478 | OUTPUT 
SN75479 a 
= = je>t- THE 'TLH 
o4v OPEN | 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy;7 = 50 22. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING CHARACTERISTICS 


SYSJAING TWHAHdIYdd IVAC 


9/0S2 SilWdS 


SERIES 75476 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vs =55 V 
INPUT 2.4V 5V 
2 mH 
SN75476 
SN75477 
180 2 
PULSE q 
OUTPUT 
GENERATOR a CIRCUIT 
(See Note A) z UNDER 
S 
CL = 15pF 
(See Note B) 
SN75478 | 
SN75479 GND | suB 
0.4 V — ae — = 
TEST CIRCUIT 


lea} —< 5 ns le—v}- <10 ns 


3V 


90% 


SN75476 | 
1.5 V 
SN75478 rere 


SN75477 
SN75479 


INPUT 


VOH 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 2. 
B. C, includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST 
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description 


INPUT B 


5 
INPUT B 


INTERFACE TYPES ULN2001A, ULN2002A, ULN2003A, ULN2004A 
CIRCUITS DARLINGTON TRANSISTOR ARRAYS 


BULLETIN NO. DL-S 7612467, DECEMBER 1976 


HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 


JORN 


DUAL-IN-LINE PACKAGE (TOP VIEW) 
e 500 mA Rated Collector Current 


1c 2C 3C 4c 5C 6C 7c COM 


{5} fr} faa] fiz} |} fio} 8 | 
ESrSESEaEE 
vueees 

Delish shisGstiet 


O 
1B 2B 3B 4B 5B 6B 7B E 


e High-Voltage Outputs... 50 V 
e Output Clamp Diodes 


e Inputs Compatible with Various Types 
of Logic 


e Relay Driver Applications 


e Designed to be Interchangeable with 
Sprague ULN2001A Series 


The ULN2001A, ULN2002A, ULN2003A, and ULN2004A are monolithic high-voltage, high-current darlington 
transistor arrays. Each comprises seven n-p-n darlington pairs. All units feature high-voltage outputs with 
common-cathode clamp diodes for switching inductive loads. The collector-current rating of each darlington pair is 
500 milliamperes. Outputs and inputs may each be paralleled for higher current capability. Applications include relay 
drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), line drivers, and logic buffers. For 
100-volt (otherwise interchangeable) versions, see the SN75466 through SN75469. 


The ULN2001A is a general-purpose array and may be used with DTL, TTL, P-MOS, CMOS, etc. The ULN2002A is 
specifically designed for use with 14- to 25-volt P-MOS devices and each input has a zener diode and resistor in seriesto 
limit the input current to a safe limit. The ULN2003A has a series base resistor to each darlington pair. This allows 
operation directly with TTL or 5-volt CMOS. The ULN2004A has an appropriate series input resistor to allow its 
operation directly from CMOS or P-MOS utilizing supply voltages of 6 to 15 volts. The required input current is below 
that of the ULN2003A while the required voltage is less than that required by the ULN2002A. 


schematics (each darlington pair) 


INPUT B 


ULN2001A ULN2002A 


INPUT B 


ULN2003A ULN2004A 


All resistor values shown are nominal and in ohms. 
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TYPES ULN2001A, ULN2002A, ULN2003A, ULN2004A 
DARLINGTON TRANSISTOR ARRAYS 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Collector-emitter voltage .. . oe ek kh we wa we ee oe 
Input voltage (see Note 1), ULN2002A, ‘ULN2003A, ULN2004A, op us kh ow ee eS Bw Se oo es BOY 
Continuous collector current . . cee € Bo be ow we eR Ew ew & Oe ee» SG & ee Se we BO 
Continuous input current, ULN2001A adie ee a ce a a a | 
Total substrate-terminal current: Jpackage ........... 2... 2. 2 2. 2 ee ew es) )6=500 mA 
Npackage .......... 2. 2. 8 ee ee ee ew ew ew ew we) 625A 

Continuous dissipation (total package) at (or below) 
25°C free-air temperature (see Note 2): Jpackage . .......... 2... 2. 2. 2. 2 2 . « 1025 mW 
N package c* . * ® ew oe ea wee eee ee et we 26 
Operating free-air temperature range... .. . ee ee ee ee ee ee ee ee 60°C to 85°C 
Storage temperature range ... . Sh Re ee eee cee we es eh oe “SS CO 1ST C 
Lead temperature 1/16 inch from case fear 60 es J oe eee 24 ee he ae ee ev es » SOL 
Lead temperature 1/16 inch from case for 10 seconds, Npackage ......... 2.2... . 2. 4. 4 . 260°C 


NOTES: 1. All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 21. In the J package, ULN2001A through ULN2004A chips are glass-mounted. 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


ULN2001A ULN2002A 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX| MIN TYP MAX 


TEST 
FIGURE 
ICEXx Collector cutoff current —— cE~ 


Ht =50V, Ic = 500A, 
i 


———— Viat7v [$$ 


Static forward current 
Vee =2 V, I¢ = 350 mA | 1000 
transfer ratio 


Silo) On-state input voltage | eS VceE=2V, Ic = 300 mats 
[= 250nA,_I¢=100™mA nes oe oes 
1)}=350uA, Ic=200MmA 1.0 1.3 1.0 1.3 
1}=500uA, Ic =350mA 12 1.6 1a 1.6 
VEO shoe foer eal a iF = 360 mA SAN © AE 


Collector-emitter 


Vv 
CESt ssturation voltage 
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TYPES ULN2001A, ULN2002A, ULN2003A, ULN2004A 
DARLINGTON TRANSISTOR ARRAYS 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST ULN2003A ULN2004A 
PARAMETER TEST CONDITIONS UNIT 
FIGURE MIN TYP MAX |MIN TYP MAX 


lees Calewtsramatfeunenr 2 Om OO al 


2 
VceE=50V, Ic =500pA, 
lWMoff) Off-state input current 3 ‘5 50 65 50 65 MA 
Ta=70C 
Vi = 3.85 V 0930135} 
r Input current 4 Vj=5V Lt 0.35 05 | mA 
Vi=t2V OE 
| icazs0maf | 
Vion) On-state input voltage VCE = 2 V IC a 275 mA ee eT Y 
ig=s00mal SSCS 
ic=ss0mA] SSC—~YSO 
ollector-emitter 
VCE (sat) 5 1} =350uA, Ic=200mMA 1.0 1.3 1.0 1.3 V 
saturation voltage 
1)}=500 nA, Ic=350mA 12 1.6 1.2 1.6 
IR Clamp diode reverse current VR =50V Po BO A 
VE Clamp diode forward voltage | 8 
[oi Tepatcapacianee TLV, 


switching characteristics at 25°C free-air temperature 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 

tPLH Propagation delay time, low-to-high-level output See Fj 9 fF ds 
ee Figure 

tPHL Propagation delay time, high-to-low-level output ? 

7 


Ve=50V lo ~ 300 mA, 
VOH High-level output voltage after switching s a ‘ 0 Vs—20 
See Figure 10 


TYPICAL APPLICATION DATA 


Vg ULN2002A +V Vec ULN2003A +V Yoo ULN2004A ay 


P-MOS 


TL = 
OUTPUT 


cmos 1 1 
OUTPUT = = a 


P-MOS TO LOAD TTL TO LOAD BUFFER FOR 
HIGHER CURRENT LOADS 
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TYPES ULN2001A, ULN2002A, ULN2003A, ULN2004A 
DARLINGTON TRANSISTOR ARRAYS 


PENAL ANE LEE LES AEE TNE TER TA LEN EO EL RT RTE OE EE STE TOE SEITE EE CNET EOS PREFS EATER TOBE EEL TS EGR REDS RIE PED TE DODANE PSL GD AS ERIE I SSM SET BETO ICSE 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuits 


OPEN VCE 


OPEN VCE 
{icex Jicex 
OPEN V| 


FIGURE 1—Icex 


FIGURE 2—-IcEXx 
4 a ||C(e 


OPEN 
iy 
II (off) r 
—s <= OPEN 


FIGURE 3—I1(off) FIGURE 4-| 


OPEN 


OPEN 
Ic 


FIGURE 5—heeE, VCE (sat) 


VR 
" 
Nt 


FIGURE 7-Ip 


FIGURE 8—Ve 


EE SNS PCAN ETE AEST EE TEL TI NE SE ELIOT MATE TTB EES TT LF ET SE TE SN LTS I LL ELBE TOIT EOI INES FTE EOI NIE DLT CRIED IPO GE LI 


127€ 
114 TEXAS INSTRUM ENTS 


POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


»76 


TYPES ULN2001A, ULN2002A, ULN2003A, ULN2004A 
DARLINGTON TRANSISTOR ARRAYS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


INPUT 50% 50% 


OUTPUT 50% 50% 


VOLTAGE WAVEFORMS 


FIGURE 9—PROPAGATION DELAY TIMES 


Vs 


INPUT 


ULN2002A 


(See Nute A) 


ULN2003A a ees Cy = 15 pF 
ULN2004A (See Note B) 


(See Note C) 
INPUT 


OV 


VOH 


OUTPUT 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou = 5022. 


B. Cy includes probe and jig capacitance. 
C. For testing the ULN2001A and the ULN2003A, Vj}, = 3 V; for the ULN2002A, Vj, = 13 V; for the ULN2004A, Vj,, =8 V. 


FIGURE 10—LATCH-UP TEST 
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TYPES ULN2001A, ULN2002A, ULN2003A, ULN2004A 
DARLINGTON TRANSISTOR ARRAYS 


TYPICAL CHARACTERISTICS 


COLLECTOR-EMITTER COLLECTOR-EMITTER 
SATURATION VOLTAGE SATURATION VOLTAGE 
vs vs COLLECTOR CURRENT 
COLLECTOR CURRENT COLLECTOR CURRENT vs 
(ONE DARLINGTON) (TWO DARLINGTONS PARALLELED) INPUT CURRENT 
7 > 25 500 
"CELL iO ee 
3 TTT) #,, Ra gene AZ 
gL | 5 fend peated Lp er | 
2, TT 2 ee oe oe oe FE sop | fi vs-ev | | | 
CTT A ae 5 oop Vf | 
A i P= 
3 3 A 4 ol dt | 
; 2 os 
3 t ot | | | | 
Ss % 100 200 300 400 500 600 700 800 © ° 100 200 300 400 500 600 700 800 5 25 50 75 100 125 150 175 200 
|c—Collector Current—mA IC(tot)—Total Collector Current—mA 1j—Input Current—“A 
FIGURE 11 FIGURE 12 FIGURE 13 


THERMAL INFORMATION 


J PACKAGE N PACKAGE 
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs vs 
DUTY CYCLE DUTY CYCLE 


400 r N 400 
ae SC 


3501 N = Number of Outputs Conducting 
Simultaneously (see Note 3) 


I¢—Maximum Collector Current—mA 
NO 
oe) 
) 
|I¢—Maximum Collector Current—mA 
N 
o) 
ro) 


50 FN = Number of Outputs Conducting 
Simultaneously (see Note 3) 


0 
10 20 30 40 50 60 70 80 a I 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle—% Duty Cycle—% 
FIGURE 14 FIGURE 15 


NOTE 3: For the J package, N x |c must not exceed 500 mA. For the N package Nx Ic must not exceed 2.5 A. 
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TYPICAL APPLICATIONS 


general 


The applications have been divided into several categories. Even though a particular device is shown in a given applica- 
tion, that does not mean it is the only device that can be used. For example, the SN75451B is shown as a lamp driver. 
Depending on the voltage and current requirements, other devices may be used such as the SN75401, SN75411, 
SN75431,SN75461, SN75471, and so forth. 


The categories into which the applications have been divided are as follows: 


Lamp drivers 

Relay/solenoid drivers 

Hammer drivers 

Core memory driver and inhibit control 
Digital comparators 

Detectors 

TTL-to-MOS and MOS-to-TTL drivers 
Inverting buffers for high-current loads 
Miscellaneous applications 


lamp drivers 


Figures 1 and 2 show basic lamp driver applications. 


O 48 V + 10% 


SN75475 
or 
SN75477 


SN75451B 


FIGURE 1 — LAMP DRIVER FIGURE 2 — HIGH-VOLTAGE LAMP DRIVER 
WITH INDUCTIVE CLAMP-DIODE PROTECTION 


Note that in any lamp-driver application the turn-on surge current of a cold lamp may be as much as 10 times the 
normal on current; a 100-mA lamp may have a 1-amp turn-on surge. Peripheral drivers can handle 100-mA operating 
currents, but a 1-amp surge is far more demanding. The normal maximum continuous collector current rating is 300 or 
500 mA, although a 500 or 1000 mA (maximum) surge current may be sustained for duty cycles not to exceed 50% 
or 40%, respectively, with on time less than 10 milliseconds. Current peaks exceeding these maximums may cause 
device deterioration. 
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TYPICAL APPLICATIONS 


lamp drivers (continued) 


Several methods can be employed to limit surge currents when using peripheral drivers. These methods allow 200- to 
300-mA lamps to be driven without exceeding the surge limits of the devices. One method that can be used employs 


“keep alive’ resistors as shown in Figure 3. These resistors maintain off-state current at approximately 10%. This will 
reduce the surge current. 


INPUT “AG 
STROBE © +V 


INPUT “’B” O 


SN75451B 


FIGURE 3 — LAMP DRIVERS WITH “KEEP ALIVE” RESISTORS 


With the basic SN75450B, SN75460, or SN75470, the availability of the gate output and base leads, as well as the 
emitter lead, allows use of several methods of current limiting. One method is to place a current-limiting resistor be- 
tween the gate output and the transistor base, as shown in Figure 4. With an operating load current of 100 mA, a 


typical hee of 50 for the output transistor, and selecting 250 mA as the peak surge, the value of the base resistor 
can be determined from the following equation: 


. VOH — VBE 5V 
1B (limit) 
where: 
VOH = 3.3 V (typical) 
Vee = 0.85 V (typical) 
Ic (limit) 250 mA 
hre 50 


Ip (limit) = 


=5mA SN754508 


Therefore: 


3.3 — 0.85 
= ————_ = 5002 
0.005 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER 
FUNCTION 


FIGURE 4 — LAMP DRIVER WITH BASE RESISTOR SURGE LIMITING 


This method is not the best because of lack of control over critical parameters. A worst-case condition of low VgE, 
high hFE, and high gate output would result in peak surges in excess of 500 mA. 
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TYPICAL APPLICATIONS 


Figure 5 shows a configuration that is less susceptible to variations in parameters. The emitter resistor is small enough 
to be of little significance at the steady-state on level, but will limit the peak levels. In this example, aGE1815 lamp 
was used and the actual steady-state current was 191 mA. With a typical gate VOH of 3.3 volts and a VpE of 0.95 volt, 
(at 200 mA) the transistor will saturate and limit when its emitter voltage reaches VOH — VBE, or 2.35 volts; this 
occurs at VE/RE, or about 345 mA. Figure 6 shows the output current waveform. 


lamp drivers (continued) 


350 
12V 
300 
250 
<q 
1k2 i 
c 200 
Hed 
5 
oO 
~ 150 
oe) 
2 
SN75450B 5 
100 
50 
PERFORM ~ 0 
THE SAME OR ANOTHER 0 50 100 150 200 250 300 350 
FUNCTION 
Time—ms 
FIGURE 5 — LAMP DRIVER WITH FIGURE 6 — OUTPUT CURRENT vs TIME 
EMITTER RESISTOR SURGE LIMITING FOR CIRCUIT IN FIGURE 5 


In this example the peak surge is sustained for about 150 milliseconds. As the lamp warms, its impedance rises and the 
load current drops rapidly to the steady-state level. Even with worst-case parameters the surge current would be under 
500 mA. The efficient performance of this type of current limiting explains its popularity for lamp-driver applications. 


Improved accuracy and consistent performance can be achieved by utilizing one of the output transistors as a 
current-sensing device to clamp the lamp driver as shown in Figure 7. In this circuit the lamp current must flow 
through the 1.9-ohm resistor in the emitter of the lamp driver. The first advantage is that the resistor is smaller than 
that required in the previous circuit, and has even less effect on the steady-state operating level. The base-emitter 
junction of Q2 is connected across the 1.9-ohm resistor, with its collector tied to the base of Q1 in a typical 
current-limiting mode. A VpE of only about 0.6 volt begins to turn Q2 on, clamping the base drive into Q1. Clamping 
occurs at an output current equal to VgE/1.9 Q, or 0.6 V/1.9 Q; the output clamp level is then 316 mA. As in the 
previous application, the surge current lasts for about 100 milliseconds before decreasing rapidly to the quiescent level 
of 190 to 200 mA. 


Two important precautions should be kept in mind when using this type of surge protection; (1) surge currents should 
not be allowed to exceed the driver surge rating under any conditions; and (2) current limiting must not take place 
during steady-state operations, as this would increase driver power dissipation and could cause failure. 
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TYPICAL APPLICATIONS 


lamp drivers (continued) 


TTL INPUT 
CONTROL 


SN75450B 


FIGURE 7 — LAMP DRIVER WITH CURRENT-SENSING 
SURGE PROTECTION 


Another method is basically to use two switches; one to turn on the lamp with current limiting and the second to take 
over, after a delay, without current limiting. This eliminates the effects of parameter variation without reducing the 
quiescent operating level of the lamp. Such a circuit using the SN75452B is shown in Figure 8. A high-level input turns 
Q1 on immediately, while Q2 is delayed by the input RC network, allowing about 200 milliseconds of limited-current 
warm-up before turning the lamp on fully. Figure 9 shows the current levels versus time, and the effect of the warm-up 
mode on resulting peak levels. 


400 


350 


5V 12V 


~ 
Output Current—mA 
N 
ro) 
ro) 


SN75452B 


500 uF 
— ? 0 50 100 150 200 250 300 350 400 


Time—ms 


FIGURE 8 — LAMP DRIVER WITH FIGURE 9 — OUTPUT CURRENT vs TIME 
WARM-UP CIRCUIT FOR CIRCUIT IN FIGURE 8 
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TYPICAL APPLICATIONS 


lamp drivers (continued) 


Another interesting lamp-driver application is depicted in Figure 10, showing the SN75450B as a panel-light intensity 
control. Controllable feedback around the gate allows its operation in the linear region, thus providing variable drive to 
the output transistor. An emitter resistor as shown may be used to limit initial turn-on surges. In this application a large 
amount of power will be dissipated in the output transistor at half-power operating levels. 


Care must be taken not to exceed the total power-dissipation capability of the drivers. In a typical application the gate 
output will be only about 2.2 volts because of operation within the linear region. A control setting of about 280 ohms 
puts the gate in its linear region. A control setting of 100 to 150 ohms turns off the lamp, and a setting of 700 to 


800 ohms will yield a full-on condition. 


5602  2.2k2 


SN75450B 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER 
FUNCTION 


FIGURE 10 — PANEL-LIGHT INTENSITY CONTROL 


relay/solenoid drivers 


Figures 11 and 12 show typical relay/solenoid driver applications. Note that when using drivers that do not have output 
clamp diodes provided internally, these diodes should be provided externally across the inductive load as shown in 


Figure 12. 


O 48 V+ 10% 
SN75475 INPUT “A” © 
SN75477 STROBE © “yy 
INPUT “B’ © 
SN75451B 
O 48-V, 
STROBE IN 250-mA 
SOLENOID 
FIGURE 11 — HIGH-VOLTAGE RELAY/SOLENOID FIGURE 12 — RELAY/SOLENOID DRIVER 
DRIVER WITH EXTERNAL CLAMP DIODES 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e« DALLAS, TEXAS 75222 


121 


TYPICAL APPLICATIONS 


relay/solenoid drivers (continued) 


In some applications involving the switching of inductive loads, the fast rise time and high-voltage transient occurring 
during turn-off can force the output transistor into a secondary breakdown condition. In such cases the collector 
voltage reaches VCC@ levels within a few nanoseconds. To prevent undesired breakdown, the collector-voltage slew rate 
should be reduced to 1 volt per nanosecond or less. This gives the gate sufficient time to provide a low base-to-ground 
impedance before the collector voltage is extremely high, and collector-to-emitter breakdown is prevented. To 
accomplish this, a 500- to 1000-pF capacitor from the collector of the output transistor to ground is usually adequate 
(see Figure 13). 


Vec2 
e 


0.001 uF 


SN75451B 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER FUNCTION = 


FIGURE 13—CAPACITOR PREVENTS PREMATURE COLLECTOR-TO-EMITTER BREAKDOWN 


In some systems, power-supply failure or sequencing may result in the output VCc2 collector supply being on while the 
gate supply Vcc is off. Under this condition the collector-to-emitter breakdown is generally lower because of the 
increase in base-terminating impedance resulting from the gate being off. Figure 14 shows a practical method of 
preventing complete loss of gate power while VCC2 is on; the zener diode yields a 4- to 5-volt supply level to the gate 
during VCC power failure. Pere 


SN75450B 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER - 
FUNCTION 


FIGURE 14—PROTECTION AGAINST LOSS OF Vec1 
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TYPICAL APPLICATIONS 


hammer drivers 


Figure 15 shows a typical hammer-driver application. If the type of driver used does not have internal output clamp 
diodes, a 1N3064 or similar diode should be connected across the inductive load in order to provide this protection. 


SN75476 


O O 
STROBE INPUT 


FIGURE 15 — DUAL HAMMER DRIVER 


core memory driver and inhibit control 


SOURCE ¢ 
CONTROL 


1/2 T1D131/T1D133 


fs 


SN75450B 


SOURCE 
CURRENT 


a eee 


SINK | 
CURRENT 
STROBE O 


SINK 


CONTROL TO MEMORY DRIVE LINES 


Source and sink controls are activated by high-level input voltages (V;,},; 22 V) 


FIGURE 16 — CORE MEMORY DRIVER 
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core memory driver and inhibit control (continued) 


12V 
() 
PLANE 1 
INHIBIT © 
sie snseeat ema, SINK 
CORE 
vee ot felis mae 
STROBE SN75412 
s J 
CORE 
premarin —_ 
PLANE 2 = SINK 
INHIBIT o 
P2 
FUNCTION TABLE 
INPUTS OUTPUTS 
| P1 6P2)S «| ~PLANE1 PLANE 2 
x Enabled Enabled 
H Inhibited Enabled 
L Enabled Inhibited 
H Inhibited Inhibited 
L Enabled Enabled 
H = high level, L = low level, X = Irrelevant 
FIGURE 17—CORE MEMORY INHIBIT CONTROL 
digital comparators 
6V O 6V O 
¥-A5 +85 - 
Oy =(AB)+$ Y;-AB 
Vi=A+B 


INPUT "A" © 


Yo=¥,C=(A+B)e 


INPUT “B” O O Yo=¥;+c+RB+c 


SN76453B irene 


SN754548 


O Y=G+1A* 2A+1A* 2A 


FIGURE 20—GATED COMPARATOR 
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TYPICAL APPLICATIONS 


detectors 
5V 
O OUTPUT H 
A 
tL 
H 
A 8 
SIGNALS FROM L 
PEAK DETECTORS 
SN75453B H 
OUTPUT 
L 


Low Output occurs only when 
inputs are low simultaneously. 


Tif inputs are unused, they should be connected to +5 V through a 1 kQ2 resistor, 
FIGURE 21—IN-PHASE DETECTOR 


SN75452B 
SN75452B 


TThe two input resistors must be adjusted for the level of MOS input. 


FIGURE 22—TTL OR DTL POSITIVE LOGIC-LEVEL DETECTOR FIGURE 23—MOS NEGATIVE-LOGIC-LEVEL DETECTOR 


TTL-to-MOS and MOS-to-TTL drivers 


5Vv0 


0 MOS 
OUTPUT 


aah ol! 
Lp 


© MOS 
OUTPUT 


SN75451B 


-12V0 


T Value of coupling capacitor may need to be adjusted 


for frequency of operation, 


FIGURE 24—TTL-TO-MOS CLOCK DRIVER FIGURE 25—TTL-TO-MOS CLOCK DRIVER 
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TYPICAL APPLICATIONS 


TTL-to-MOS and MOS-to-TTL drivers (continued) 


—10 V OR NEGATIVE 


+5V SUPPLY OF MOS CIRCUIT 
) e 


O OUTPUT "A” 
INPUT "AO 


Fad hhh 
=e 


SN75450B 


STROBE O 
INPUT "B"O 


1N759 47k 


FIGURE 26—DUAL TTL-TO-MOS DRIVER 


inverting buffers for high-current loads 


—10 V OR NEGATIVE 


+5V SUPPLY OF MOS CIRCUIT 
° > 


ap 
olen fo 1) 
iS te 


33 ki? O OUTPUT “A” 
INPUT “AO 


2.7 kx 


SN75450B 


ia 
Fist ee 


FIGURE 27—DUAL MOS-TO-TTL DRIVER 


SN75467 SN75468 SN75469 
or or or 
ULN2002A ULN2003A ULN2004A 
Vss +V Vec 4 Voo vv 
. 0 | ——— y 
= 5S 


; 


P-MOS 
OUTPUT 


TTL = 
OUTPUT 


FIGURE 28—P-MOS TO LOAD 


Ad 


, 


ide 


f 


FIGURE 29—TTL TO LOAD 


CMOS 
OUTPUT 


FIGURE 30—CMOS TO HIGHER 
CURRENT LOAD 
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miscellaneous applications 


5V 


SN75450B 


O OUTPUT O 


READ 
ENABLE Vss 
e & 


D 
INPUT © | 
a 
Jil | 
> s 
i 
WRITE 
ENABLE ™ ) El 
I 
TTL 
r> Ej © ouTPuT 
SN75451B i 5 
B | uA711 
INPUT > = 
Mos 0 Vop 
1/0 “0 Vgg = 13 V 
Vop=-7V 
Vref = 9 
FIGURE 32—TTL COMPATIBLE DRIVER AND SENSE AMPLIFIER 
INTERFACE TO MOS MEMORY 1/O LINES 
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miscellaneous applications (continued) 


+V1 


P-N-P POWER 
TRANSISTORS 


© OUT-OF-PHASE OUTPUT nae 


saeaye O IN-PHASE OUTPUT 
O 


-V2 


SN75475 
or 
SN75450B SN75477 

INPUT O 


STROBE O 
STROBE O THIS SIDE CAN PERFORM 


THE SAME OR ANOTHER FUNCTION 


FIGURE 33—FLOATING SWITCH 


FIGURE 34—SWITCHABLE CURRENT SOURCE 
WITH INDICATOR LAMP 


INPUT O 


COMPLEMENTARY OUTPUTS FOR: 
GO/NO-GO INDICATORS 
MOS CLOCK DRIVERS 
BIPOLAR RELAYS 


SN7404 
INVERTER 


5V 


O LINE 1 


FROM ALARM 
TRANSDUCERS 


TWISTED 
SN75450B cine 


FROM O O LINE 2 
TTL 
ad FROM ALARM JO 
Termination is made at the receiving end as follows: TRANSDUCERS 
Line 1 is terminated to ground through Z,/2; 390 42 
Line 2 is terminated to +5 volts through Z,/2; 


where Z, is the line impedence, 


FIGURE 37—BALANCED LINE DRIVER FIGURE 38—ALARM DETECTOR 
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DESCRIPTION 


CAPABILITY 
TYPICAL 
SINGLE ENDED 
PARTY-LINE 
OPERATION 


POWER 
SUPPLIES 


S 
D = DIFFERENTIAL 


-_ 
2 
Ww 
c 
is 
= | 
O 
= 
= | 
a 
= 
a 
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GENERAL 
PURPOSE 
DRIVERS 


40 mAi i3 ns Di YESIYES 


84 for single-ended lines; 2 for differential lines 
| tpp = Propagation delay time 


5 


V 
5V 


aw 
. 1< 


5V 
5V 
5V 


LINE DRIVERS 
WITH TTL-COMPATIBLE INPUTS 


DEVICE TYPE FOR o - 
TEMPERATURE RANGE = a 
O 
<q 
a 
SN55450B 
SN75450B 


DRIVERS 


SN55451B 
SN75451B JG,P 


SN75122 
3 SN75115, 
SN75182 


SN55121 

SN75121 
SN55183 

SN75183 


SN55113 


J 
J 
J 


bad 


COMPANION 
RECEIVERS 


PACKAGE 


SN75122, SN75152, 
SN75115, SN75182, 
SN75140 series 


SN75140 series, 
SN75115, SN75122, 
SN75124, SN75125, 
SN75127, SN75128, 
SN75129, SN75152, 
SN75182 


ADDITIONAL 
FEATURES 


3-State Output 


Output clamp 
diodes to Vcc 
3-State Output 


3-State Output 
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LINE DRIVERS (continued) 
WITH TTL-COMPATIBLE INPUTS 
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q tpp = Propagation delay time 


=] 


CURRENT- 
MODE 
DRIVERS 


* Future product 


*Aiso CMOS input compatible 

#S atisfies requirements of E!A Standard RS-232C 
4Satisfies requirements of E1A Standard RS-423 
ASatisfies requirements of ELA Standard RS-422 
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TT-P = Totem pole, O-C = Open collector, R = Resistor pull-up 
q tpp = Propagation delay time 
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outputs a @ 3-State driver and receiver 
Four transceivers 
per package 
| = 


e@ Drivers also MOS compatible 


TT-P = Totem pole, O-C = Open-collector, R = Resistor pull-up 


q tpp = Propagation delay time 


IGINS NOILIIIAS WIAIZISNVEL ANT 


INTERFACE TYPES AM26S10, AM26S11 
CIRCUITS QUADRUPLE BUS TRANSCEIVERS 


BULLETIN NO. DL-S 7712498, JANUARY 1977 


AM26S10 
e Schottky Circuitry for High Speed, J OR N DUAL-IN-LINE PACKAGE 
Typical Propagation Delay Time... 12 ns (TOP VIEW) 


e Drivers Feature Open-Collector Outputs 
for Party-Line (Data bus) Operation 


e Driver Outputs Can Sink 100 mA at 0.8 V 
Maximum 


e P-N-P Inputs for Minimal Input Loading 


@ Designed to be Interchangeable with 
Advanced Micro Devices AM26S10 and 
AM26S11 


description 


The AM26S10 and AM26S11 are quadruple bus 
transceivers utilizing Schottky-diode-clamped 
transistorst for high speed. The drivers feature AM26S11 

ee J OR N DUAL-IN-LINE PACKAGE 
open-collector outputs capable of sinking 100 mA at (TOP VIEW) 
0.8 V maximum. The driver and strobe inputs use 
p-n-p transistors to reduce the input loading. 


The driver of the AM26S10 is inverting; the driver of 
the AM26S11 is noninverting. Each device has two 
ground connections, for improved ground 
current-handling capability. For proper operation, the 
ground pins should be tied together. 


The AM26S10M and AM26S11M are characterized 
for operation over the full military temperature range 
of —55°C to 125°C. The AM26S10C and AM26S11C 
are characterized for operation over the temperature 
range of O°C to 70°C. 


AM26S 10 AM26S11 
FUNCTION TABLE FUNCTION TABLE 
(TRANSMITTING) (TRANSMITTING) 


L H 
H L 


L H 
L L 


AM26S10 AND AM26S11 
FUNCTION TABLE 
(RECEIVING) 


INPUTS OUTPUT 


|S Bb | UR 
H H Xx L 
H L Xx H 


H = high level, L = low level, X = irrelevant 


377 TENTATIVE DATA SHEET 
This document provides tentative information : : 
on a new product. Texas Instruments reserves TEXAS INSTRUM ENTS 1 iMepared Schotiky-Berrieh diode: “735 


clamped transistor is patented by 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 Texas Instruments. U. S. Patent 


Number 3,463,975. 


the right to change specifications for this 
product in any manner without notice. 
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TYPES AM26S10, AM26S11 
QUADRUPLE BUS TRANSCEIVERS 


schematic (each transceiver) 


CIRCUITRY 


TO THREE 
OTHER 
ORIVERS 


TO TWO 


| 

| 

| 

| 

RECEIVER RECEIVERS | 
| 

| 

| 

| 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 
Driver or strobe input voltage dm, eo me Ow me a 
Bus voltage, driver output off: AM26S10M, AM26S11M 
AM26S10C, AM26S11C 
Driver or strobe input current 
Driver output current 
Receiver olitput GUIfent «. . «1 « «6 «© «© @ «© © © eee 6 8 we Oe 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range: AM26S10M, AM26S11M 

AM26S11C, AM26S‘1C 
Storage temperature range ...... . . . 2. 2. « . 
Lead temperature 1/16 inch from case for 60 seconds: J package 
Lead temperature 1/16 inch from case for 10 seconds: N package 


NOTES: 1. Voltage values are with respect to network ground terminals connected together. 


—0.5Vto7V 


. ~05 V to 55 ¥ 
0.5 V to5.5V 


—0.5 V to 5.25 V 
—30 mA to5mA 
200 mA 

30 mA 

800 mW 


.—55°C to 150°C 


0°C to 70°C 


. -65°C to 100°C 


300°C 
260°C 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 


starts On page 21. 
glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 
Receiver high-level output current, |IOH 


Low-level output current, lo 


Operating free-air temperature, Ta 


Receiver 


TENTATIVE DATA SHEET 


This document provides tentative information TEXAS IN ST RU M ENTS 


on a new product. Texas Instruments reserves INCORPORATED 
the right to change specifications for this POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 
product in any manner without notice. 


AM26S10M AM26S10C 
Twin NOM MAX | MIN NOM MAX | 
as a 
ee ee 
C100 | 
20 [380 


In the J package, AM26S10M and AM26S:11M chips are alloy-mounted; AM26S10C and AM26S11C chips are 
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TYPES AM26S10, AM26S11 
QUADRUPLE BUS TRANSCEIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


AM26S10M AM26S10C 
PARAMETER AM26S 11M AM26S11C 


MIN TYP! MAX|MIN TYP! MAX 
ViH High-level input voltage 
: ‘ 


a 
2.25 
ie a os 
LR | 


UNIT 


TEST CONDITIONSTt 


S 
2 
= 
< 
Uv 
wh 
= 
> 
x 
= 
= 
| 
< 


| ul 
= i 
o N} ol 


Ks o| © 
S) 00} 


N 
hb 


Vik Input clamp voltage Vcc =MIN, 1)=-18mA p12 


V =MIN, Vip =2V, Vit = Vit max, 
VoH High-level output voltage aia a ot 2.5 3.4 2.7 3.4 
1IoOH =—1 MA 


—1.2 
ion=20mA_ | iOS 
Low-level output voltage ae , 
ost 0, 
[Vec=Max, Vo=oav [80 
. 


Veoc=MIN, Vip = Vin min, 
Vit =O0.8V 


VOL 


\O(off) Off-state output current 


WH High-level input current 
' Input current at maximum 
input voltage 


bi Low-level input current 


> 


Le 
co 
b 
o) 


los Short-circuit output current 


— ‘ AM26S10 |Vcc=MAX, Strobe at OV, 45 70 
u curren 
= vil AM26S11__| All driver outputs low f OT 


TEor conditions shown as MIN or MAX, use the appropriate value shown under recommended operating conditions. 


fan typical values are at Tp = 25°C and Vec=5V. 
8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


> 
ol 
~ 
oOo 


3 
> 


switching characteristics, Voc = 5 V, Ta = 25°C 


Test | amaesio | __aM2es11__ 
TO 
CONDITIONS |MIN TYP MAX|MIN TYP MAX 


12 19 


PARAMETER 


tPLH Propagation delay time, low-to-high-level output 


tpH_ Propagation delay time, high-to-low-level output 


tpLH Propagation delay time, low-to-high-level output ps 


tpHL_ Propagation delay time, high-to-low-level output 
tPLH Propagation delay time, low-to-high-level output 
tPHL Propagation delay time, high-to-low-level output 
tTLH ‘Transition time, low-to-high-level output 
tTHL _— Transition time, high-to-low-level output 


- See Figure 1 


TENTATIVE DATA SHEET 
This document provides tentative intormation 1 EXAS INSTRUM ENTS 


on a new product. Texas Instruments reserves hinicdesh’vaiiidnidebbien 
the right to change specifications for this "OST OFFICE BOX S012 ¢ DALLAS, TEXAS 75222 


product in any manner without notice. 
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TYPES AM26S10, AM26Si11 
QUADRUPLE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 


AM26S11 


DRIVER FO eee 
INPUT pay 


AM26S10 


STROBE 
INPUT 


| I 
'PLH tPHL 'PLH tPHL 
> I ot0B > Ie DtoB > stos — i sto 


‘ ; 
; |I-——-—— Von 
(See Note c) | | | 
BUS ———— 15v 
50 pF 15 pF | 
(See Note b) (See Note b) | | You 


tPHL 'PLH PHL > ‘PLH 
+ son Maur > BtoR BIR 
PULSE | | | Vou 
| 
ENERATOR 
(See Note a) RECEIVER nt eee, OS Y 
OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: a. The pulse generators have the following characteristics: Zoy4 = 50 Q, tp = 1025 ns, 


b, Includes probe and jig capacitance, 
c. All diodes are 1N916 or equivalent, 


FIGURE 1 
TYPICAL APPLICATION 


STROBE STROBE STROBE 


DRIVER DRIVER DRIVER 
INPUTS RECEIVER !NPUTS RECEIVER 'NPUTS RECEIVER 


pd \e, OUTPUTS polo OUTPUTS prot OUTPUTS 
rote roto, 


DDDD S 

AM26S10/ AM26S10/ 5V 
AM26S11 AM26S11 

- - E- B 


DDDD 


5V AM26S10/ 


AM26S11 


a 
DvD DZ 


CTT 


——— 100 {2 


100 £22 TRANSMISSION LINE 


FIGURE 2—PARTY-LINE SYSTEM 


TEXAS INSTRUMENTS 
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INTERFACE 
CIRCUITS 


TTL Compatible 

e Propagation Delay Time ...15ns Typ 

e Very Low Output Impedance with High 
Drive Capability 

@ 40-mA Sink and Source Capability 

e Gating Control to Allow Either Single- 
Ended or Differential Operation 

@ Three-State Outputs for Party-Line 
(Data-Bus) Operation 

description 


The DS7831, DS7832, DS8831, and DS8832 can be 
used as either guadruple single-ended line drivers or as 
dual differential line drivers. This multi-mode 
operation and simple logic control make these devices 
especially useful for party-line or bus-organized 
systems. The DS7831 and DS8831 have output clamp 
diodes to Vcc; the DS7832 and DS8832 do not. 


For one of these circuits to operate as four 
independent single-ended _ line drivers, both 
mode-control pins must be low. In this mode, no 
signal inversion takes place between inputs and 
outputs. To operate as a dual differential line driver, 
at least one of the mode control inputs must be high. 
Inputs 1A and 2A should be connected together as 
should 3A and 4A. Then signals applied to the inputs 
will appear noninverted at 1Y and 4Y and inverted at 
2Y and 3Y, provided the output control pins are low. 


While enabled, these outputs provide good drive 
capability for capacitive loads, and fast transitions 
from both low-to-high levels and high-to-low levels. 


FUNCTION TABLE 


DATA 
OUTPUT OUTPUT 
INPUT 


| MC1 =MC2 | 1A/4Q 1Y/4Y | 2A/3A  2Y/3Y 


DATA 
INPUT 


OUTPUT MODE 
CONTROLS | CONTROLS 


TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 


BULLETIN NO, DL-S 7712496, JANUARY 1977 


DS7831, DS7832.....J PACKAGE 
DS8831, DS8832.....J OR N PACKAGE 
(TOP VIEW) 


OUTPUT 
CONTROLS MODE 
OUTPUT INPUT OUTPUT INPUT conTROL 


Vec /3,4G2 3,4G1° 4yY 4a 3Y MC2 


1,2G1 1,2G2 OUTPUT INPUT OUTPUT INPUT MODE 


GND 
“Sesemenenn, sora 1Y 1A 2Y 
OUTPUT 
CONTROLS 


2A CONTROL 
MC1 


Taking either of the associated output controls high 
disables the outputs. When disabled, these three-state 
outputs neither load nor drive a line and hundreds of 
these devices may be connected to a common bus 
line. Only one output should be enabled at a time. 


The DS7831 and DS7832 are characterized for 
operation over the full military temperature range of 
—55°C to 125°C. The DS8831 and DS8832 are 
characterized for operation from O°C to 70°C. 


H H 
L L 
H L 
be H 
Xx Fs 
X L 


H = high level, L = low level, X = irrelevant, Z = high impedance (off) 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) «2... ee ee eee DTV 
INDUEVOIIGG® . i 2 6s @ 4k *@ 6 ee Rae HK Ae we Ee eee ae we te we ee we REY 
Continuous total dissipation at (or below) 25°C free-air terriperature (see Note 2): J package ..... 1025mW 
Npackage ..... 1150mW 

Operating free-air temperature range: DS78’ . ... . 1. ee ee ee ee ee ee 55°C to 125°C 
DROP 6 ce wei wee ee ee ee ee ee ew ce e, TOMI 

Storage temperature range... 1 we ee ee ee ee ke ke eee ee = 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ............. 4... . . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........ 2. 4 ee ee ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, DS7831 and DS7832 chips are alloy-mounted; 0S8831 and DS8832 chips are glass-mounted. 


recommended operating conditions 


DS78' DS88' 


UNIT 


4.75 5 2 


a 
< 


Supply voltage, Vcc 
Output voltage, Vo 


> 


High-level output current, |OH 
Low-level output current, Io. 


~ 


o 
or 
38/8 


Operating free-air temperature range, Ta 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONSt MIN TYPE MAX 
CV Input clamp vokage——SSS~*d Veg = MIN, = 12 mA 
IH = 2A 


VOH High-level output voltage 1oOH = —5.2 mA | DS8831,0S8832 
1OH = —40 mA 


Vcc =MIN, Vip =2V, | =32mA ‘ 
VOL Low-level output voltage ote _ me ce 
ViL=0.8V lo. = 40 mA 
Vcc =5V, | lo=-12mA 
V Output cl It . 
we ne Ta=28°C [lo=12mA DS7831,DS8831 Veo +15 


Off-state (high-impedance-state) “ Vo=24V 
loz — Voc = MAX, Ta = 23°C 2 

output current Vo=04V 
1 Input current at maximum input voltage | Vcc = MAX, Vy =5.5 V 
| 


UNIT 


oO 


Voo=MAK, Vin 2aV 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Ta = 25 Cand Vcc=S5V. 


8 Only one output should be shorted at a time. 


& 


- 


—70 —120 


3B 
> 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Voc = 5 V, Tp = 25°C 


TO 
2 nn Te or BY 
ra inoninverting! 


— 2Y or 3Y Mode controls high, 12 
(inverting) See Figure 11 


t 
1A or 4A 1Y or 4Y See Figure 11 
i — 
| tPZH 
oe ae G1 or G2 Any Y wim BODE, 
tPZL See Figure 13 
t C 5 pF, 
cue G1 or G2 Any Y, nies 
tpizSsS~s™Y See Figure 13 


q tp_H = Propagation delay time, low-to-high-level output 


tpHL = Propagation delay time, high-to-low-level output 
tpz7H = Output enable time to high level 

tpz,_ = Output enable time to low level 

tpHz = Output disable time from high level 

tpLz= Output disable time from low level 


schematics of inputs and outputs 


DS7831, DS8831 DS7832, DS8832 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS 
Vec Vec 


OUTPUT 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
OUTPUT CURRENT OUTPUT CURRENT 


ree] [TY 
(anne 74n 
TT 
HAT Ste 
AAR 

RATE 
TK we 
Ped TT 
PCE 


° 
a 


oO 
> 


S 
wo 


0.2 


VoL—Low-Level Output voltage—V 


0.1 


VOH—High-Level Output Voltage—V 


°o 20 40 60 80 100 
1QH—Output Current—mA 10L—Output Current—mA 
FIGURE 1 FIGURE 2 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 


Propagation Delay Times—ns 


Propagation Delay Times—ns 


TYPICAL CHARACTERISTICS* 


OFF-STATE OUTPUT CURRENT 
vs 
OUTPUT VOLTAGE 


'cc—Supply Current—mA 


|oz—Off-State Output Current—mA 


—2-1 0 1 2 3 


Vo—Output Voltage—V 
FIGURE 3 


PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 
(DRIVERS 2 AND 3 ONLY, NONINVERTING) 


an Vec=5V, 
Mode Control at Vi, 
25+ CL. = 50 pF 
Ri = 400 22 
See Figure 11 
20 
; Ez 
; LS 
5 a 
—75 -50 -25 O 25 75 50 100 125 
Ta—Free-Air Temperature—C 
FIGURE 5 
PROPAGATION DELAY 
vs 
LOAD CAPACITANCE 
(AVERAGE FOR ALL DRIVERS) 
Vcc =5V 
50 |_ Ry = 400 2 
Ta= 25°C 
See Figure -11 
40 
“TT sie 
ry) Baill aii a 
10 40 100 400 1000 4000 10000 
Ci.—Load Capacitance—pF 
FIGURE 8 


4 


5 


6 7 8 
PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 
(DRIVERS 2 AND 3 ONLY, INVERTING) 
Vcc =5V, 
Mode Control at Vip, 
25 Cy. = 50 pF, 
rd Ri = 400 22, 
: 20 See Fiqure 11 
= 
> 
i] 
oe 15 
{a} 
Cc 
2 
3, 10 
a 
° 
a 
5 
0 
-75 -50 -25 O 25 75 100 125 
Ta—Free-Air Palebettuine? Cc 
FIGURE 6 


Propagation Delay Times—ns 


PROPAGATION DELAY IN DIFFERENTIAL MODE 
vs 
FREE-AIR TEMPERATURE 


Vec=5V 
C= 5000 pF, 


mers —-50 -25 O 25 50 75 100 125 


Ta—FreeAir Temoerature—C 


FIGURE 9 


SUPPLY CURRENT 
vs 
FREQUENCY 


f—Frequency —MHz 


FIGURE 4 


Propagation Delay Times—ns 


Output Enable and Disable Times—ns 


PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 
(DRIVERS 1 AND 4 ONLY) 


-—25 0 25 50 75 100 125 
Ta—Free-Air Temperature—C 


FIGURE 7 


DRIVER OUTPUT ENABLE AND DISABLE TIMES 
vs 
FREE-AIR TEMPERATURE 


30 
Veoc=5V 
Cy. = 50 pF, 

25F R, = 400 2 
See Figure 13 

20 

15 

10 

5 

0 

-75 -50 -25 QO 25 50 75 100 125 


Ta—Free-Air Temperature—C 


FIGURE 10 


T Data for free-air temperature below O° C and above 70°C are applicable to DS7831 and DS7832 circuits only. 


POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TEXAS INSTRUMENTS 


INCORPORATED 


TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


TEST 
POINT 5V 


INPUT 


FROM OUTPUT 
UNDER TEST 
(See Note B) 
Cy, = 50 pF 
T (See Note A) 
LOAD CIRCUIT 
It 1 | 
5 bem <5 . = 
— - <Sns ™ \ <5ns —} — <5ns —_ — <5 
: allied 1 | | | 
INPUT : 
ps | | wie + 
Pil fe———— Bh tH 
1 ! VOH 
INVERTED = | 
OUTPUT | 
| a 
PL H ffl fet tee 
! —+$-—— — — — — VoH 
NONINVERTED re 
OUTPUT 
VoL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
FIGURE 11— tp, 4 and tpy4,, SINGLE-ENDED MODE FIGURE 1 2—tp_ yp and tpy,_, DIFFERENTIAL MODE 


TEST 
: POINT Vcc 
<5 
— ee ns 
OUTPUT \ R,_ =400 2 
CONTROL i 
(Low-level, 90%" Wea sy S1 
enabling) ! 10% FROM OUTPUT (See N , 
UNDER TEST SemOIeS 
L ' 1 $1 and 
: mom me 4S y ; Socload Cc 
WAVEFORM1 —I_ St. closed, am Pee ‘ 
(See Note C) ! $2 open ° a >. (See Note A) 
7H fe tPHZ 910.5 VO5V 
(See Note C) S2 closed S1 and 
= “peas enenan 0 Vv S2 closed 
VOLTAGE WAVEFORMS LOAD CIRCUIT 


FIGURE 13—ENABLE AND DISABLE TIMES 


NOTES: A. C, includes probe and job capacitance. 
B. All diodes are 1N916 or 1N3064., 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL APPLICATION DATA 


or SN75140 
SN75141 


0S8831 or 


sone |S 
% DS8831 or 
DECODER LL yer 


0S8831 or 
DS8832 


SN7442A 
DECODER 


% DS8831 or 
% DS8832 


FIGURE 16—USING TWO 4-LINE-TO-10-LINE DECODERS TO CONTROL 100 DRIVER OUTPUTS 


NOTES: A. One device may be driving onto the bus lines, and all other devices should be in the high-impedance state, 
B. The value of Ry should be approximately equal to the characteristic impedance of the transmission line. 
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INTERFACE TYPE MC3446 
CIRCUITS QUADRUPLE BUS TRANSCEIVER 


BULLETIN NO. DL-S 7712492, JANUARY 1977 — REVISED AUGUST 1977 


J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


e Driver Inputs Compatible with TTL and 
MOS Circuitry 


e Driver Outputs Stay Off During 
Power Up and Power Down 


e Drivers Feature Open-Collector Outputs 
for Party-Line Operation 


e Designed for Interchangeability with 
Motorola MC3446 


e Meets IEEE Standard 488-1975 
description 


These circuits are quadruple, single-ended line R1 = 2.4k@ NOM, R2=5k2 sea 
transceivers designed for bidirectional flow of data 
and instructions. The bus terminal characteristic 
complies with paragraph 3.5.3 of IEEE Standard 488 FUNCTION TABLE 
(see Figure 3). Each driver output is tied to the (TRANSMITTING) 
junction of an internal voltage divider that sets the 
no-load output voltage and provides bus termination. 
The driver outputs are guaranteed to be ‘‘off’’ during 
power up and power down if either input is high. The 
receivers feature 950 millivolts typical hysteresis for 
noise immunity. 


FUNCTION TABLE 
(RECEIVING) 


ee 
xX 
X 


EQUIVALENT OF EACH EQUIVALENT OF RECEIVER OUTPUTS 
DRIVER AND DRIVER OUTPUTS/RECEIVER INPUTS 
STROBE INPUT 


The MC3446 is characterized for operation from o°C 
to 70°C. 


schematics of inputs and outputs 


Vcc 
4402 20kQ 
NOM NOM 


21.5 k2 NOM 
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new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPE MC3446 
QUADRUPLE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage, VCC isee Note 1) .. 6 6 2 ee ee ee ee ee eee ee kt we ele th EU 
MIQUE VONGG . un ce wee ee OP ee ek ee ee ee eh ee ee ee ee es et OY 
Driver output current . 2. 2. 1. 2 ww ee ee ee ee ee ee ee we ew ee 6150 MA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ...... 2... . . 830mWw 
Operating free-air temperature range . . . 2. 1. ee ee ee 0°C to 70°C 
Storage temperaturerange ....... 2 ee ee ee ee ee ee eke ee ee ee — 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J Package chwebebaw ews bee es 2 OOTS 
Lead temperature 1/16 inch from case for 10 seconds: N Package Coe ee eee ee ee ee ee ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, MC3446 chips are glass-mounted, 


recommended operating conditions 


MIN NOM MAX |UNIT 


Supply voltage, Vcc 4.75 5 5.25 


High-level output current, |IOY Receiver Lima 


mA 
Low-level output current, Io Accel 
eceiver 


Operating free-air temperature range, TA 0 70 


electrical characteristics over recommended ranges of Vc,; and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX |UNIT 
—1. 


VIH High-level input voltage Dors 


Dors 


1818 2] v | 


VIL Low-level input voltage 


< |< 
7 Iz 


Input clamp voltage 

Positive-going input 

threshold voltage 

Negative-going input 
as ee 

threshold voltage 
VtT+ — VT — Input hysteresis 
VIH=2.4V, IQH=0 2.5 3.3 3.7 


V High-level output voltage 
Vit 08, lou =48 mA ce 
VOL Low-level output voltage It OL 


V 
V 


10(bus) Bus current 


ViIH=24V, VQo=04V —1.3 —3.2 
VOK Output clamp voltage lo =-12mA 


Input current at maximum 
| ; Dors V,;=5.5V 1 
input voltage 


IH High-level input current Dors ViIH=2.4 V 5 20 
DorS |Vcc=5V, ViL=04V, Ta =25°C 0.2 0.36 


los Short-circuit output current VIH=2V 
ICCH Supply current, all outputs high No load | 10 19 | mA 


ICCL Supply current, all outputs low No load 32 39 


NL Low-level input current 


TAI typical values are at Vcc =5 V, Ta = 25°C. 
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TYPE MC3446 
QUADRUPLE BUS TRANSCEIVER 


switching characteristics, Voce = 5 V, Tp = 25°C 


PARAMETER 


Propagation delay time, 


t 
PLH low-to-high-level output 


Propagation delay time, 


t 
PHL high-to-low-level output See Figure 1 
Propagation delay time, 


t 
PLH low-to-high-level output 


Propagation delay time, 


t 
PHL high-to-low-level output 


t Propagation delay time, 
PLH low-to-high-level output — ‘ 
Z ee re 

Propagation delay time, ‘gM 


t 
PHL high-to-low-level output 


PARAMETER MEASUREMENT INFORMATION 


RECEIVER OUTPUT [" 
OPEN - 


STROBE or DRIVER INPUT 
INPUT MONITOR 1002 
PULSE 
GENERATOR OUTPUT 

(See Note A) 91Bus) 
50 pF 
(See Note B) 

OUTPUT 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: ty, = 100 ns, PRR = 1 MHz, tp < 10 ns, te < 10 ns, 
Zout © 50 2. 
B. This value includes probe and jig capacitance. 


FIGURE 1 
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TYPE MC3446 
QUADRUPLE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT (BUS) 
MONITOR 


INPUT 50% 


PULSE EEE 
GENERATOR F 
(See Note A) 
(See Note C!} 
Note B) 
OUTPUT 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: ty, = 100 ns, PRR = 1 MHz, tp <10 ns, te < 10 ns, 
Zout ~ 50 22. 
B. This value includes probe and jig capacitance. 
C. All diodes are 1N916 or 1N3064. 


FIGURE 2 


TYPICAL CHARACTERISTICS 


DRIVER OUTPUT CHARACTERISTICST RECEIVER TRANSFER CHARACTERISTICS 


aoe The unshaded area at atie 
“sis formed by the : 
specified characteristics. ‘: 


“s: This area conforms to 
pen paragraph 3.5.3 of 


1O(bus)—Bus Current—mA 
Vo —Output Voltage—V 


0 
—2 -1 0 1 2 3 4 5 6 1.5 
Vo—Driver Output Voltage—V Vj—Input Voltage—V 
FIGURE 3 FIGURE 4 


tT Conditions for typical curve are Vec=5V, Ta= 25°C. 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


description 


INTERFACE TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
CIRCUITS SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


BULLETIN NO, DL-S 7712493, JANUARY 1977 


SN55107A, SN55107B, SN55108A, 
SN55108B ... J DUAL-IN-LINE PACKAGE 
SN75107A, SN75107B, SN75108A, 
SN75108B ....J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


Standard Supply Voltages INPUT INPUT OUTPUT STROBE 
Vec+ Vcc-— NC 


High Speed 


Dual Channels 

High Common-Mode Rejection Ratio 
High Input Impedance 

High Input Sensitivity 


Differential Input Common-Mode 
Range of +3 V 


Differential Input Common-Mode 
Range of More than +15 V 
Using External Attenuator 


‘ - INPUT INPUT NC OUTPUT STROBESTROBE GND 
Strobe Inputs For Receiver Selection 1A 1B 1Y 1G S 


NC—No internal connection 


Gate Inputs For Logic Versatility 

TTL or DTL Drive Capability ons callie 
DIFFERENTIAL 

High D-C Noise Margin INPUTS 

‘107A and ‘107B Have Totem-Pole Outputs = 

‘108A and ‘108B Have Open-Collector Outputs 


‘““B’” Versions Have Diode-Protected Input 
Stage For Power-Off Condition 


H = high level, L = low level, X = irrelevant 


These circuits are TTL/DTL compatible high-speed line receivers. Each is a monolithic dual circuit featuring two 
independent channels. They are designed for general use as well as such specific applications as data comparators and 
balanced, unbalanced, and party-line transmission systems. These devices are unilaterally interchangeable with and 
replace SN55107, SN55108, SN75107, and SN75108, but offer diode-clamped strobe inputs to simplify circuit design. 


The essential difference between the ‘‘A”’ and ‘’B” versions can be seen in the schematics. Input-protection diodes are in 
series with the collectors of the differential-input transistors of the ‘’B’’ versions. These diodes are useful in certain 
“party-line’”’ systems that may have multiple VCGC+ power supplies and may be operated with some of the VCC+ 
supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent input circuit 
connected to that supply would be as follows: 


INPUT 
a ad Laie = 


“B’’ VERSION 
“A” VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to some potential 
greater than 1.4 volts. 


The SN55107A, SN55107B, SN55108A, and SN55108B, are characterized for operation over the full military 
temperature range of —55°C to 125 C. The SN75107A, SN75107B, SN75108A, and SN75108B are characterized for 
operation from 0°C to 70°C. 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


design characteristics 


The ‘107A, ‘107B, ‘108A, and ‘108B line receivers are TTL-compatible dual circuits intended for use in high-speed 
data-transmission systems. They are designed to detect low-level differential signals in the presence of common-mode 
noise and variations of temperature and supplies. Dc specifications reflect worst-case conditions of temperature, supply 
voltages, and input voltages. 


These receivers feature independent channels with common voltage supply and ground terminals. The ‘107A and ‘107B 
feature TTL-compatible active pull-up (totem-pole) outputs. The ‘108A and ‘108B are also TTL-compatible, but 
feature an open-collector output configuration that permits the wired-AND logic connection with similar outputs (such 
as the SN5401/SN7401 TTL gate or other ‘108A/‘108B line receivers). This permits a level of logic to be implemented 
without extra delay. All other features of the line receivers ave identical. 


The input common-mode voltage range is +3 volts. This is adequate for application in most systems. In systems with 
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an 
acceptable level at the receiver-input terminals. 


The receivers feature individual strobe inputs for each channel and a strobe input common to both channels for logic 
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with 
Series 54/74 TTL. 


The circuits feature high input impedance and low input currents, which induce very little loading on the transmission 
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity is particularly 
important when data is to be detected at the end of a long transmission line and the amplitude of the data has deterio- 
rated due to cable losses. These line receivers are designed to detect input signals of 25 millivolts (or greater) amplitude 
and convert the polarity of the signal into appropriate TTL-compatible output logic levels. For applications that require 
a greater sensitivity (+10 mV), the SN75207, SN75207B, SN75208, and SN75208B are recommended. 


schematic (each receiver) 


(14) 


(4,9) OUTPUT 
Y 
(1, 12) 
1A 
INPUTS 
(2, 11) GND 
1B 
(5,8) stROBE 
G 
COMMON 
TO BOTH 
RECEIVERS 
(6) STROBE 


S 


TO OTHER RECEIVER 
“R= 1k2 for ‘107A and ‘107B, 750 2 for ‘108A and ‘108B. 
NOTES: A. Resistor values shown are nominal and in ohms, 
B. Components shown with dashed lines in the output circuitry ere applicable to the ’107A and 107B only, Diodes in series with the 
collectors of the differential input transistors are short-circuited on ‘107A and ‘108A, 
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SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


EBERT SESE ARPES NS EE 2 RETR SR AE I RTE SIE AES RT I TE LE ST EE ET I MCLE P ERE LI EIS HOD ETE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) 2. 2. ww we ee ee ee ee ee ee ee ew DTV 
Supply voltage VcC—  . ww we ee ee ee ee ee ee ee ee ee el ee AAV 
Differential input voltage (see Note 2) inte Gree BE Se Rew Pe Ree Be ak oe Bo ee 
Common-mode input voltage (see Note 3) . . 2... ww ee ke ee ee ee ee ee we) 6c tL 
Strobe input voltage se A eS ee wR we OR ee COR Oe ee 5.5 V 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note 4) ........ =... 600 mW 
Operating free-air temperature range, Series55 . . . . 1... we ee ek —55°C to 125°C 

Serigg 75 2 ce eee ee ee eee s TEWITE 
Storage temperaturerange ..... . ee ee ee ee ee ee eee ee ee ee es = 65°C to 150°C 


recommended operating conditions (see note 5) 


SN55107A, SN55107B 
SN55108A, SN55108B 
M NOM MAX 


Operating free-air temperature 


TThe algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic voltage 
levels only. 


NOTES: 1. All voltage values, except differential voltages, are 
with respect to network ground terminal. 


RECOMMENDED COMBINATIONS 
2. Differential voltage values are at the noninverting (A) 
terminal with respect to the inverting (B) terminal. OF INPUT VOLTAGES 
3 


3. Common-mode input voltage is the average of the 
voltages at the A and B inputs. 

4. For operation of SN55107A, SN55107B, SN55108A, 
or SN55108B above 70°C free-air temperature, refer 
to Dissipation Derating Curves in the Thermal Infor- 
mation section, which starts on page 21. In the J pack- 
age, these Series 55 chips are alloy-mounted; Series 75 
chips are glass-mounted. 

5. When using only one channel of the line receiver, the 
strobe G of the unused channel should be grounded 


Input—A-to-Ground Voltage—V 


and at least one of the differential inputs of the 


unused receiver should be terminated at some voltage 
between —3 Vand3 V. 
6. The recommended combinations of input voltages fall 


—5 -4 -3-2 -10 1 2 3 
Input—B-to-Ground Voltage—V 


within the shaded area of the figure at the right. 

7. The common-mode voltage may be as low as —4 V 
provided that one of the two inputs is not more 
negative than —3 V. 


RAE ASTIN IST IAT ISS SS SIPS HET SUPT EULER EE RESET RATS SS PSR A TA A A SE I ET OTS ECE IS IT LEE SGT TOTAAL ES ELISA TEI ES EET LE REA 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


definition of input logic levelst 


VIDH High-level input voltage between differential inputs 
VIDL Low-level input voltage between differential inputs —5 —0.025 
VIH(S) High-level input voltage at strobe inputs 
ViL(S) Low-level input voltage at strobe inputs 


TThe algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic voltage 
levels only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


‘107A, ‘107B ‘108A, ‘108B 
PARAMETER TEST CONDITIONS# UNIT 
MIN TYPS MAX|MIN TYPS MAX 
High-level Vip=5V 30. 75 30. 75 
lH Vcc+ = MAX MA 
input current EE | Vip=-5V 30 =—75 300 75 
Low-level Vip =-5V 
Ne ; LA oe = MAX LD MA 
High-level input current |Vcc+ =MAX, Vip (Ss) = 2.4 V a 
' Low-level input current Vv MAX y, 0.4Vv 16 16 Pp 
= 0. aff. —1.6} m 
re into 1G or 2G os ‘ IL(S) 
High-level input Vec+ =MAX, ViH (Ss) = 2.4 V a 
Low-level input 
Ne Vcec+ =MAX,  ViL(s) = 0.4 V —3.2 —3.2}| mA 
current into S 
V = MIN, V =08V, V = 25 mV 
VOH High-level output voltage ops IL(S) IDF 2.4 V 
IQH = —400 vA, Vic =-3Vto3 V 
V = MIN, V =2V, V = —25mV 
VOL Low-level output voltage Ct 1H(S) IDL V 
lol = 16 mA, Vic =-3Vto3V 
' Short-circuit y MAX 18 70 A 
= - _ m 
08 output current Cos 
| SuPPIV Current om Wees* MAX, Ta= 25°C 18 30 18 30] ma 
CCH+ Vcc+, outputs high CC ‘ A - 
Supply current from eo 
IccH— ; Vec+ =MAX, Ta =25C —-8.4 -15 —8.4 -—15]}| mA 
Vcc-—, outputs high 


fFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


§ All typical values are at Voc+ = 5 V, Vec_ = —5 V, Ty = 25 C. 
{ Not more than one output should be shorted at a time. 


switching characteristics, VcC+ = +5 V, Ta = 25°C, see figure 1 


PARAMETER 


Propagation delay time, low-to-high-level output, 
from differential inputs A and B R~ = 3902, 
Propagation delay time, high-to-low-level output, 


tPLH(D) 


t 
PHL(D) from differential inputs A and B 


Propagation delay time, low-to-high-level output, R_ = 3902, 


t 
PLH(S) from strobe input G or S 


Propagation delay time, high-to-low-level output, R_ = 3902, i ee) 
tPHL(S) 


from strobe input G or S R° = 390 2, is 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


DIFFERENTIAL 
INPUT = 


; r-------- 


- 1A | 
J 
e ! | ° 
PULSE | ° 
GENERATOR 


OUTPUT 
‘107A, '107B 


(See Note A) 50 « 50 pF 
| Viet (See Note C) 
| J 
100 mV 
© — 
~— 
a “ (See Note D) 
2B 
| 
Wiss such isaeobloasa oa 


e OUTPUT 


a S 
Cc. ‘108A, '108B 
15 pF 
STROBE (See Note C) 
INPUT e 
(See Note B) 
PULSE - = 
GENERATOR 
(See Note A) 
TEST CIRCUIT 


STROBE 


| 
INPUT l | 
Gors | | | 
——| = tPHL(D) | of Ov 
tPLH(D) tem | | 
a | | teLHis)——~| eo} ee *PHL(S) 
y\ ! oe 
| 
OUTPUT 1.5V 1.5V 1.5 Vv 
Y 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generators have the following characteristics: Z5.,, = 50 {2, tp = t¢ = 10+ 5Sns, tpo1 = 500 ns, PRR = 1 MHz, 
tpo2 = 1 ms, PRR = 500 kHz. 


B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B 
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. 


Cc. Cy,_ includes probe and jig capacitance. 
D. All diodes are 1N916. 


FIGURE 1—PROPAGATION DELAY TIMES 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


TYPICAL CHARACTERISTICSTt 


HIGH-LEVEL INPUT CURRENT 


array wentinee INTO 14. or 2A SUPPLY CURRENT, OUTPUTS HIGH 
vs VS 
irs FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


DIFFERENTIAL INPUT VOLTAGE 


5 / {A FA _2 
> Inverting Noninverting 7 5 ; 
2 4 Inputs 3 20 
cS) x 
re) 5 3 
a 
a E > 15 
> ath a 
= g Es 
6 & B 
e = 3" 
> = oO 
| = 
1 = 5 
0 ft) 
40 -30 -20-10 0 10 20 30 40 "75 -50 -25 0 25 580 75 100 125 
Vip—Differential Input Voltage—mV Ta—Free-Air Tmeperature—C Ta—Free-Air Temperature—C 
FIGURE 2 FIGURE 3 FIGURE 4 
‘108A, ‘1088 ‘108A, ‘108B 
, : PROPAGATION DELAY TIME 
PROPAGATION DELAY TIME 
ne belies TIME rabbit me nts HIGH-TO-LOW LEVEL 
(DIFFERENTIAL INPUTS) (DIFFERENTIAL ) (DIFFERENTIAL INPUTS) 
“Ss 
vs 4 vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


Propagation Delay Time—ns 
tPL.H(D)—Propagation Delay Time—ns 


tPHL(D)—Propagation Delay Time—ns 
‘oad = i) N Ww Ww p= 
ro) a o oO o wa ° a ro) 


0 
—75 -—50 -25 0O 25 50 75 100 125 —75 -50 -25 0O 25 50 75 100 125 -~_75 -50 -25 0 25 50 75 100 125 


° ° 
Ta—Free-Air Temperature—C Ta—Free-Air Temperature— C Ta—Free-Air Temperature— C 


FIGURE 5 FIGURE 6 FIGURE 7 
‘107A, '107B ‘108A, ‘108B 
PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
(STROBE INPUTS) (STROBE INPUTS) 
vs VS 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
! Pt tt 
é é 
va iF 
i 3 RaRRE: 
6 8 
be | 
2 g a) 
: S Set TT 
8 8 aie SE ieee coer cess 
: ° Pt TT 
—75 -—50 -25 0O 25 50 75 100 125 25 50 $75 #100 125 
Ta—Free-Air Temperature— C Ta—Free-Air Temperature—C 
FIGURE 8 FIGURE 9 


T Data for temperatures below 0°C and above 70°C are applicable for Series 55 devices only. 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


TYPICAL APPLICATION DATA 
basic balanced-line transmission system 


The ‘107A, ‘107B, ‘108A, and ‘108B dual line circuits are designed specifically for use in high-speed data transmission 
systems that utilize balanced, terminated transmission lines such as twisted-pair lines. The system operates in the 
balanced mode, so noise induced on one line is also induced on the other. The noise appears common-mode at the 
receiver input terminals where it is rejected. The ground connection between the line driver and receiver is not part of 
the signal circuit so that system performance is not affected by circulating ground currents. 


The unique driver-output circuit allows terminated transmission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line reflections are virtually eliminated when terminated lines are used. 
Crosstalk is minimized by low signal amplitudes and low line impedances. 


The typical data delay in a system is approximately (30 + 1.3 L) nanoseconds, where L is the distance in feet separating 
the driver and receiver. This delay includes one gate delay in both the driver and receiver. 


Data is impressed on the balanced-line system by unbalancing the line voltages with the driver output current. The 
driven line is selected by appropriate driver-input logic levels. The voltage difference is approximately: 


VDIFF © 1/2!O(on) * RT. 


High series line resistance will cause degradation of the signal. The receivers, however, will detect signals as low as 
25 mV (or less). For normal line resistances, data may be recovered from lines of several thousand feet in length. 


Line-termination resistors (RT) are required only at the extreme ends of the line. For short lines, termination resistors 
at the receiver only may prove adequate. The signal amplitude will then be approximately: 


VDIFF © lO(on) * RT- 


Rr RT 


TRANSMISSION LINE HAVING 
CHARACTERISTIC IMPEDANCE Zo 
Ry - Zo/2 


pe 3 ny 
ORIVER 


SN55109A, SN55110A, 
SN75109A, SN75110A, 
SN75112 


DATA INPUT 


INHIBIT STROBES 


RECEIVER: 
‘107A, ‘107B, ‘108A, ‘108B 


FIGURE 10 
data-bus or party-line system 


The strobe feature of the receivers and the inhibit feature of the drivers allow these dual line circuits to be used in 
data-bus or party-line systems. In these applications, several drivers and receivers may share a common transmission 
line. An enabled driver transmits data to all enabled receivers on the line while other drivers and receivers are disabled. 
Data is thus time-multiplexed on the transmission line. The device specifications allow widely varying thermal and 
electrical environments at the various driver and receiver locations. The data-bus system offers maximum performance 
at minimum cost. 


RECEIVER 1 RECEIVER 2 RECEIVER 4 
DRIVERS: 
SN55109A, SN55110A, | > y | > 9 > ¥ 
SN75109A, SN75110A, » = * 
Senne STROBES STROBES STROBES 
Rr Rr 
RT LOCATION 2 a | 
DRIVER 1 DRIVER 3 DRIVER 4 
‘ n ; RECEIVERS: 
DATAINPUT 3] _) - cn a <i . ‘107A, ‘1078, 
‘108A, 1088 
c c c 
INHIBIT 5 —] +) , Be 5 = 
LOCATION 1 LOCATION 3 LOCATION 4 
FIGURE 11 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


TYPICAL APPLICATION DATA 


unbalanced or single-line systems 


These dual line circuits may also be used in unbalanced or single-line systems. Although these systems do not offer the 


same performance as balanced systems for long lines, they are adequate for very short lines where environmental noise 
is not severe. 


The receiver threshold level is established by applying a d-c reference voltage to one receiver input terminal. The signal 
from the transmission line is applied to the remaining input. The reference voltage should be optimized so that signal 
swing is symmetrical about it for maximum noise margin. The reference voltage should be in the range of —3 volts to 
+3 volts. It can be provided by a voltage supply or by a voltage divider from an available supply voltage. 


A single-ended output from a driver may be used in single-line systems. Coaxial or shielded line is preferred for mini- 
mum noise and crosstalk problems. For large signal swings, the high output current (typically 27 mA) of the SN75112 
is recommended. Drivers may be paralleled for higher current. When using only one channel of the line drivers, the 
other channel should be inhibited and/or have its outputs grounded. 


SN55109A, SN55110A 
SN75109A, SN75110A 
SN75112 


R ‘107A, ‘107B 


‘108A, ‘108B 
OUTPUT INPUT 
INPUT 
OUTPUT 


Vref 


STROBES 
INHIBIT 


FIGURE 12 


‘108A, ‘108B 


‘108A, ‘108B dot-AND output connections 


The ‘108A, ‘108B line receivers feature an open- 
collector-output circuit that can be connected in 
the dot-AND logic configuration with other similar 
open-collector outputs. This allows a level of logic to 
be implemented without additional logic delay. 


‘108A, '108B 


OUTPUT 


DOT-AND 


For rules for such dot-AND connections, refer to the CONNECTION 


SN5401/SN7401 or equivalent 
SN5401/SN7401 data sheet. 


FIGURE 13 


increasing common-mode input voltage range of receiver 


The common-mode voltage range or CMVR is defined as the range of voltage applied simultaneously to both input 
terminals that if exceeded does not allow normal operation of the receiver. 


The recommended operating CMVR is +3 volts, making it useful in all but the noisiest environments. In extremely 
noisy environments, common-mode voltage can easily reach +10 V to +15 V if some precautions are not taken to 
reduce ground and power supply noise, as well as crosstalk problems. When the receiver must operate in such 
conditions, input attenuators should be used to decrease the system common-mode noise to a tolerable level at the 
receiver inputs. Differential noise is also reduced by the sarne ratio. 


These attenuators have been intentionally omitted from the receiver input terminals so the designer may select resistors 
that will be compatible with his particular application or environment. Furthermore, the use of attenuators adversely 


affects the input sensitivity, the propagation delay time, the power dissipation, and in some cases (depending on the 
selected resistor values) the input impedance, therefore reclucing the versatility of the receiver. 
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TYPICAL APPLICATION DATA 


increasing common-mode input voltage range of receiver, continued 


The ability of the receiver to operate with approxi- TABLE B — TYPICAL PROPAGATION DELAYS FOR 
mately +15 volts common-mode voltage at the inputs RECEIVER WITH ATTENUATOR TEST CIRCUIT 
has been checked using the circuit shown in SHOWN IN FIGURE 14 


Figure 14. The resistors R1 and R2 provide a voltage 
divider network. Dividers with three different values 
presenting a 5-to-1 attenuation were used so as to 
Operate the differential inputs at approximately 
+3 volts common-mode voltage. Careful matching 
of the two attenuators is needed so as to balance the 
overdrive at the input stage. The resistors used are 
shown in Table A. 


INPUT TYPICAL 
DEVICE PARAMETERS 
ATTENUATOR (ns) 
oe a en 


‘108A, ‘108B 
TPHL 


TABLE A 
Attenuator 1: R1=2kQ,R2=0.5kQ 


Attenuator 2: R1=6 kQ, R2= 1.5 kQ 


Attenuator 3: R1=12kQ2, R2=3kQ 


a 


Table B shows some of the typical switching results 
obtained under such conditions. 


ONE ae 
ey ATTENUATOR 
ON EACH RECEIVER 
—_ Gees «see ame oom Rt = 390 22 
INPUT 
OR —-14V _ [" 
+14 V 
—16V 
+15 V 
OR 
—15V 


= +5 V 


FIGURE 14—COMMON-MODE CIRCUIT FOR TESTING INPUT 
ATTENUATORS, WITH RESULTS SHOWN IN TABLE B 


Two methods of terminating a transmission line to reduce reflections are: 


METHOD 1 METHOD 2 
R3 > 
R3 6 R3 
R3 = R1+ R2 = Zo/2 R1+R2>>2Zq 
R3 = Z0/2 
FIGURE 15 


The first method uses the resistors as the attenuation network and line termination. The second method uses two 
additional resistors for the line terminations. 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


TYPICAL APPLICATION DATA 


increasing common-mode input voltage range of receiver, continued 


For party-line operation, method 2 should be used as follows: 
ATTIENUATION NETWORK 


FIGURE 16 


To minimize the loading, the values of R1 and R2 should be fairly large. Examples of possible values are shown in 
Table A. 


furnace control using the SN75108A 


5V 


BONNET BONNET UPPER 
° 2 © ° . LIMIT SWITCH 
The furnace control circuit in Figure 17 is an example TEMP 


of the possible use of the SN55107A Series in areas 
other than what would normally be considered 
electronic systems. Basically the operation of this 
control is as follows. When the room temperature 
is below the desired level, the resistance of the room 
temperature sensor is high and channel 1 nonin- 
verting input is below (less positive than) the ref- 
erence level set on the input differential amplifier. 
This situation causes a low output, operating the = = 
“heat on” relay and turning on the heat. The chan- 
nel 2 noninverting input is below the reference level 
when the bonnet temperature of the furnace reaches the desired level. This causes a low output, thus operating the 
blower relay. Normally the furnace is shut down when the room temperature reaches the desired level and the channel 
1 output goes high, turning the heat off. The blower remains on as long as the bonnet temperature is high, even after 
the “‘heat on” relay is off. There is also a safety switch in the bonnet that shuts the furnace down if the temperature 
there exceeds desired limitations. The types of temperature-sensing devices and bias-resistor values used are deter- 
mined by the particular operating conditions encountered. 


TO “HEAT ON” 
RELAY 
RETURN 


TO BLOWER 
RELAY 
RETURN 


FIGURE 17—FURNACE CONTROL USING SN75108A 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 


DUAL LINE RECEIVERS 


TYPICAL APPLICATION DATA 


repeaters for long lines 


In some cases, the driven line may be so long that 
the noise level on the line reaches the common-mode 
limits or the attenuation becomes too large and 
results in poor reception. In such a case, a simple 
application of a receiver and a driver as repeaters 
(shown in Figure 18a) restores the signal level and 
allows an adequate signal level at the receiving end. 
If multichannel operation is desired, then proper 
gating for each channel must be sent through the 
repeater station using another repeater set as in 
Figure 18b. 


receiver as dual differential comparator 


There are many applications for differential com- 
parators, such as voltage comparison, threshold 
detection, controlled Schmitt triggering, and pulse 
width control. 


As a differential comparator, a ‘107A or ‘108A may 
be connected so as to compare the noninverting input 
terminal with the inverting input as shown in 
Figure 19. Thus the output will be high or low 
resulting from the A input being greater or less than 
the reference. The strobe inputs allow additional 
control over the circuit so that either output or both 
may be inhibited. 


window detector 


The window detector circuit in Figure 20 has a large 
number of applications in test equipment and in 
determining upper limits, lower limits, or both at 
the same time — such as detecting whether a voltage 
or signal has exceeded its limits or ‘““window”’. I|llum- 
ination of the upper-limit (lower-limit) indicator 
shows that the input voltage is above (below) the 
selected upper (lower) limit. A mode selector is 
provided for selecting the desired test. For window 
detecting, the ‘‘upper and lower limits” test position 
is used, 


REPEATERS 


DATA DATA 
in OT] ORIVER | # | RECEIVER DRIVER | # | RECEIVER FO Gy, 
P P 


a. SINGLE-CHANNEL LINE 


“we Lewee DE ay 
P 
CLO STROBE 
ries i a 
P P 
b. MULTI CHANNEL LINE WITH STROBE 
FIGURE 18—RECEIVER-DRIVER REPEATERS 
STROBE 1 
REFERENCE 1 OUTPUT 1 
STROBE 1, 2 
OUTPUT 2 
REFERENCE 2 
= STROBE 2 
FIGURE 19—SN55107A SERIES RECEIVER AS A DUAL 
DIFFERENTIAL COMPARATOR 
+5V -5V 5V 
1kQ 
UPPER 
LIMIT 
ne ee Pt) INDICATOR 
LIMIT 
INPUT 
FROM LOWER 
TEST LIMIT 
POINT =) INDICATOR 
SET 
LOWER 
LIMIT 


SELECTOR 
MODE SELECTOR LEGEND 


POSITION CONDITION 
1 OFF 
2 TEST FOR UPPER LIMIT 
3 TEST FOR LOWER LIMIT 
4 TEST FOR UPPER AND LOWER LIMITS 


FIGURE 20—WINDOW DETECTOR USING SN75108A 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


TYPICAL APPLICATION DATA 


temperature controller with zero-voltage switching 


The circuit in Figure 21 switches an electric resistive heater on or off by providing negative-going pulses to the gate of 
a triac during the time interval when the line voltage is passing through zero. The pulse generator is the 2N5447 and 
four diodes. This portion of the circuit provides negative-going pulses during the short time (approximately 100 ys) 
when the line voltage is near zero. These pulses are fed to the inverting input of one channel of the ‘108A. If the 
room temperature is below the desired level, the resistance of the thermistor is high and the noninverting input of 
channel 2 is above the reference level determined by the thermostat setting. This provides a high-level output from 
channel 2. This output is AND’ed with the positive-going pulses from the output of channel 1, which are reinverted 
in the 2N5449. 


a 
250 —t 
uF 
‘108A 
Vece 
2N5447 1A 
@ rp [| 4 18] >0 
120 V TO ey | CHANNEL 1 
220 V 
CHANNEL 2 
60 HZ ts, 
| 2B | >0 
(3) L. GROUND 
THERMOSTAT 
SETTING 


FIGURE 21—ZERO-VOLTAGE SWITCHING TEMPERATURE CONTROLLER 


HEATER 
LOAD 
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INTERFACE SN75109A, SN75110A, SN75112 
CIRCUITS DUAL LINE DRIVERS 
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SN55109A, SN55110A ... J DUAL-IN-LINE PACKAGE 
SN75109A, SN75110A, SN75112 ...J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


e Improved Stability over Supply Voltage 


and Temperature Ranges OUTPUT OUTPUT INH OUTPUT OUTPUT 
VCC+ 1Y iz V¥oo— D az av 


Constant-Current Output 
High Speed 

Standard Supply Voltages 
High Output Impedance 


High Common-Mode Output Voltage Range 
(—3 V to 10 V) 


e TTL Input Compatibility 
e Inhibitor Available for Driver Selection 


—55 Cto125°C| 0 Cto70C OUTPUT 
J Package Jor N Package | FUNCTION 
SN55109A SN75109A | &MA Current 
Switch 


SN55110A sursiioa [A Gurront 
Switch 

SN75112 27-mA Current 
Switch 


description FUNCTION TABLE 


INPUT INPUT INH INH INPUT INPUT GND 
1A 1B 1C 2C 2A 2B 


The SN55109A, SN55110A, SN75109A, SN75110A, and 
SN75112 have improved output current regulation with supply 
voltage and temperature variations. In addition the higher current 
of the SN75112 (27 mA) allows data to be transmitted over 
longer lines. These drivers offer optimum performance when used 
with the SN55107A, SN55108A, SN75107A, and SN75108A line 
receivers. 


These drivers feature independent channels with common voltage H = high level, L = low level, X = irrelevant 

supply and ground terminals. The significant difference between 

the three drivers is in the output current specification. The driver circuits feature a constant output current that is 
switched to either of two output terminals by the appropriate logic levels at the input terminals. The output current 
can be switched off (inhibited) by low logic levels on the inhibit inputs. The output current is nominally 6 milliamperes 
for the ‘109A, 12 milliamperes for the ‘110A, and 27 milliamperes for the SN75112. 


The inhibit feature is provided so the circuits can be used in party-line or data-bus applications. A strobe or inhibitor, 
common to both drivers, is included for increased driver-logic versatility. The output current in the inhibited mode, 
|O(off), is specified so that minimum line loading is induced when the driver is used in a party-line system with other 
drivers. The output impedance of the driver in the inhibited mode is very high—the output impedance of a transistor 
biased to cutoff. 


The driver outputs have a common-mode voltage range of —3 volts to 10 volts, allowing common-mode voltage on the 
line without affecting driver performance. 


All inputs are diode clamped and are designed to satisfy TTL-system requirements. The inputs are tested at 2.0 volts 
for high-logic-level input conditions and O.8volt for low-logic-level input conditions. These tests guarantee 
400 millivolts of noise margin when interfaced with Series 54/74 TTL. 
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TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


schematic (each driver) 


TO OTHER 
DRIVER 


(8.13) output ¥ 
(1, 5) * 
INPUT A ~~ I? (9.42) output z 
INPUT B — an 
o Boa 
GND 


VY [ ~~ ““COMMON TO BOTH DRIVERS _ 
| | 
| 
| | 
a (11) | | 
| 
\/ | | 
| | 
| | 
| | 
\7 | | 

| 

sem W b 
aa dees | 7 
; i 


- Vec — bus 2 J 
_ rs 


TO OTHER DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc+ (see Note 1). 2. 2. 2. ww ke ee ke ee ee ee ee ee. TN 
Supply voltage, VEG. « « 6 ct 6 *# 6 ee He Be ee ee ee ee Ue ehh lhc hl hlUtlUAG 
input voltage {any Input] « .. 2 « « « «© « © # «© bw ee ee eee ee we ome wh Uw hw UU 
Output voltage (any output) . . 2... ww ee —-5Vto12V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2):J package. . . . . . 1025mW 
Npackage ... . . 1150 mW 

Operating free-air temperature, Series55 . . . 1. ew ee ew ee ee ee ee eee) 655°C to 125°C 
Series75 2. 1 1. kw ke ee ke ee ee ee ee es OPC to 70°C 

Storage temperature range . . .. . . 2 ee ee ee ee sk 2 . -65°C to 150°C 
Lead temperature 1/16 inch fromcase for 60 seconds: Jpackage . . . . . . 1. ee ew ee ee le 300°C 
Lead temperature 1/16 inch fromcase for 10 seconds: Npackage. . . . .. . 2. . 2 se we ew we ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the J package, SN55109A and SN55110A chips are alloy-mounted; SN75109A, SN75110A, and SN75112 
chips are glass-mounted. 
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ez2sz SVX31 ‘SVTIVO * 2TOS XO 30!ldes0 1S0d 


G3ALVUYUOdHODONI! 


SINAWNULSN] SVX4L 


e9l 


ICC+(on) Supply current from Voc+ with driver enabled Vecs = sii 
A and B inputs at 0.4 V 


recommended operating conditions (see note 3) 


SN75109A, 
SN55109A, 
SN75110A, 
SN55110A 
SN75112 
MIN _NOM ee Me ee 


[SupplywtageVecr OS SSC~C“‘*‘“*~*‘“‘“‘CSCSSSCSCSCSCSCSC“‘(CSNSCSC“‘#NSNN’NNN’-CYCA'Bs#BSC#SS 
[Posie conmonmodeoupetetae 


NOTE 3: When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55109A, SN55110A, 
SN75112 
SN75109A SN75110A 


MIN TYPt MIN TYP? MAX| MIN TYP? MAX 
1 
2 


> 

NI 

o1 

oO 

N 

oOo 
‘. c 
o}]|<|<|<|< z 
= 


TEST CONDITIONSt 


PARAMETER 


VIL Low-level input voltage [NOONE PREEE 
Vik Input clamp voltage Vcec+ = MIN, t)=—12 mA | 0.9 —1.5 | 


oo ee es 
!O(on) On-state output current — y TT aan a =: 


lO (off) Off-state output current Vcc+ =MIN, Vo=10V a) 


CLISLNS ‘VOLIGLNS ‘W60LSZNS ‘VOLIGSNS ‘V6O0ISSNS S3dAL 


UNIT 


| . Vcc+ =MAX, V,=5.5V 
ee A,B, oF © inputs ee 

tH High-level input current =MAX, V, =2.4V 
ae) ae) 


Low4tevel inaut t EY ee Ty MAX. V)=0.4V = 
ow-ieve in ut curren = = U; 
cor = MAX, V 
18 


ICC—(on) Supply current from Vcc_— with driver enabled C and D inputs at 2 V —< 


IcC+(off) Supply current from Vcoc+ with driver inhibited Vcc+ = MAX, a Se 
Icc—(off) Supply current from Vcc — with driver inhibited A,B,C, and D inputs at 0.4 V p10 


TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions. 
FAI typical values are at Voc+ =5 V, Vec_ =—-5 V, Ta = 25 C. 


ca | 


SYJAING INIT 1VAG 


TYPES SN55109A, SNS5STI0A, SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


switching characteristics, Vcc+ = 5 V, Vcc— = —5 V, TA = 25°C 


FROM TO 
PARAMETER 8&8 TEST CONDITIONS MIN TYP MAX | UNIT 
(INPUT) (OUTPUT) 


t 
CL = 40pF, 


a. ae 
|. ae Ry, =502 


t ’ 


Stern = Propagation delay time, low-to-high-level output. 
tpHL = Propagation delay time, high-to-low-level output. 


PARAMETER MEASUREMENT INFORMATION 


INPUT Vec+ Vec- 
AORB 


TEST CIRCUIT 


OUTPUT 
Zz 


' 

‘ 

' 

' 

' 

' 
tPHL-= ial 

VOLTAGE WAV EFORMS 
NOTES: A. The pulse generators have the following characteristics: Zoy; = 50 92, tp = te = 10+ 5 ns, ty, = 500 ns, PRR = 1 MHz, two = 1 ms, 
PRR = 500 kHz. 


B. Cy includes probe and jig capacitance. 
C. For simplicity, only one channel and the inhibitor connectiors are shown. 


FIGURE 1—PROPAGATION DELAY TIMES 


ALS SREI ACE SRN AS £8 IRE PLT DOI SEIN NAPE SO LAN SNE ERED Rl SREB IAEA AE SH GI BES EMAL PIETY 
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1O(on)—On-State Output Current—mA 


TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 


ON-STATE OUTPUT CURRENT 
vs 


NEGATIVE SUPPLY VOLTAGE 


SN55109A, SN75109A 


SN55110A, SN75110A 


P| yt | 

P| yet 
Pi AT} | 
(BARRE 


—3 ~4 —5 —6 —7 
Vcc——Negative Supply Voltage—V 


1O0(on)—On-State Output Current—mA 


Vcc——Negative Supply Voltage—V 


FIGURE 2 FIGURE 3 


SN75112 


1O(on)—On-State Output Current—mA 


Vcc——Negative Supply Voltage—V 


FIGURE 4 
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TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112 


DUAL LINE DRIVERS 


TYPICAL APPLICATION INFORMATION 


basic balanced-line transmission system 


The ‘109A, ‘110A, and SN75112 dual line drivers are 
designed specifically for use in high-speed data transmission 
systems that utilize balanced, terminated transmission lines 
such as twisted-pair lines. The system operates in the 
balanced mode, so that noise induced on one line is also 
induced on the other. The noise appears common-mode at 
the receiver input terminals, where it is rejected. The 
ground connection between the line driver and receiver is 
not part of the signal circuit so that system performance is 
not affected by circulating ground currents. 


The unique driver-output circuit allows terminated 
transmission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line 
reflections are virtually eliminated when terminated lines 
are used. Crosstalk is minimized by low signal amplitudes 
and low line impedances. 


The typical data delay in a system is approximately 
(30 + 1.3L) nanoseconds, where L is the distance in feet 


separating the driver and receiver. This delay includes one 
gate delay in both the driver and receiver. 


Data is impressed on the _ balanced-line system by 
unbalancing the line voltages with the driver output 
current. The driven line is selected by appropriate 
driver-input logic levels. The voltage difference is 
approximately: Vp|FF © 1/2 Io(on) * RT 


High series line resistance will cause degradation of the 
signal. However, line receivers such as the SN55107A, 
SN55108A, SN75107A, and SN75108A will detect signal as 
low as 25 mV (or less). For normal line resistances, data 
may be recovered from lines of several thousand feet in 
length. 


Line-termination resistors (RT) are required only at the 
extreme ends of the line. For short lines, termination 
resistors at the receiver only may prove adequate. The 
signal amplitude will then be 


VDIFF © !O(on) * RT 


approximately: 


DATA INPUT 4 


TRANSMISSION LINE HAVING 
CHARACTERISTIC IMPEDANCE Zo 


: Ry =Z0/2 Y 
INHIBIT : _ mee 
—_— RECEIVER: 
FIGURE 5 SN55107A, SN75107A, 


data-bus or party-line system 


The strobe feature of the ‘109A, ‘110A, and SN75112 line 
drivers allow these circuits to be used in data-bus or 
party-line systems. In these applications, several drivers and 
receivers may share a common transmission line. An 
enabled driver transmits data to all enabled receivers on the 


RECEIVER 1 


STROBES 


RT 


DRIVER 1 


A 
DATA INPUT 5 


RECEIVER 2 


STROBES 


LOCATION 2 


SN55108A,SN75108A 


‘ine while other drivers are disabled. This series of drivers 
yas been designed to allow widely varying thermal and 
electrical environments at the various terminal locations. 
The data-bus system offers maximum performance at 
minimum cost. 


RECEIVER 4 


STROBES 
RT 


DRIVER 3 DRIVER 4 


RECEIVERS: 
Cc SN55107A, 
INHIBIT 5 SN75107A, 
LOCATION 1 LOCATION 3 LOCATION 4 SN55108A, 
FIGURE 6 SN75108A 
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TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


TYPICAL APPLICATION DATA 


special pulse-control circuit 


Figure 7 shows a circuit that may be used as a pulse generator output or in many other testing applications. 


INPUT OUTPUTS 


+5 VO 


ms _ 
: peal 
+2.5 V 
: - —— | 


= 1/2 ‘109A, 


| 110A, VCC- 


| __ crouno or SN75112 
| | a = 


TO OTHER a5 Y O OUTPUT 
LOGIC AND 


STROBE 
INPUTS 


INPUT PULSE | | 
ZERO VOLTS 


SWITCH 
POSITION 1 


2 3 4 5 6 
OUTPUT PULSE IL Ly ZERO 
VOLTS 


FIGURE 7—PULSE CONTROL CIRCUIT 
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INTERFACE TYPES SN55113, SN55114, SN55115, SN75113, SN75114, SN75115 
CIRCUITS DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 
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LINE CIRCUITS 
featuring 


e Each Circuit Offers Choice of Open-Collector 
or Active Pull-Up (Totem-Pole) Outputs 


e Single 5-V Supply 

e Differential Line Operation 
e Dual Channels 

e TTL/DTL Compatibility 


additional features of SN55113 and additional features of SN55114 and 
SN75113 line drivers with three-state outputs SN75114 line drivers 
e High-lmpedance Output State for e Designed to be Interchangeable with 
Party-Line Applications Fairchild 9614 Line Drivers 
e Short-Circuit Protection e Short-Circuit Protection of Outputs 
e High-Current Outputs e High-Current Outputs 
e Single-Ended or Differential e Clamp Diodes at Inputs and Outputs to 
AND/NAND Outputs Terminate Line Transients 
e Common and Individual Output e Single-Ended or Differential 
Controls AND/NAND Outputs 
e Clamp Diodes at Inputs e Triple Inputs 
e Easily Adaptable to SN55114 and 
SN75114 Applications 


additional features of 
SN55115 and SN75115 line receivers 


e Designed to be interchangeable e Individual Frequency 
with Fairchild 9615 Line Receivers Response Controls 
@e +15 V Common-Mode Input e Individual Channel Strobes 


Voltage Range 


@ Optional-Use Built-In 130-Q 
Line-Terminating Resistor 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


description 
The SN55113 and SN75113 dual differential line J OR N DUAL-IN-LINE PACKAGE 
drivers with three-state outputs are designed to provide (TOP VIEW) 


all the features of the SN55114 and SN75114 line 
drivers with the added feature of driver output 
controls. There are individual controls for each 
Output pair, as well as a common control for both 
Output pairs. When an output control is low, the 
associated Output is in a high-impedance state and the. 
Output can neither drive nor load the bus. This 
permits many devices to be connected together on 
the same transmission line for party-line applications. 


The output stages are similar to TTL totem-pole 
outputs, but with the sink outputs, YS and ZS, and 
the corresponding active pull-up terminals, YP and 
ZP, available on adjacent package pins. 


FUNCTION TABLE 1zP 0 12S-—i‘ia1YS~=~=s'1YP—s‘1A 


Y=AB 
= AB 


X 


. positive logic: 


e: 
H 
H 


H 
H = high level, L = low level, X = irrelevant, Z = high impedance (off) 
TB input and 4th line of function table applicable only to driver number 1. 


j INPUT 1B INPUT 1A 
schematic (6) 
Vcc 
AND (a) NAND 
PULL-UP PULL 
1YP 12P 
NAND 
AND SINK 
SINK OUTPUT 
OUTPUT 12S 
1YS 
COMMON OUTPUT (9) sie 
CONTROL CC 7 NAND PULL-UP 2zP 
OUTPUT CONTROL 2C (14) NaND OUTPUT 2zS 
stipe INPUT 2A oo i 
Be dae AND OUTPUT 2YS 
1c AND PULL-UP 2YP 
GND 
- +. Vee bus 1 These components common to both drivers. 


Resistor values shown are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 
HWIPUEWGITAGE =. «we es ee we ek Oe ek we 
Off-state voltage applied to open-collector outputs cae k era we & & 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range: SN55113 
SN75113 
Storage temperaturerange ......... 2... 448. 
Lead temperature 1/16 inch from case for 60 seconds: J package 


Lead temperature 1/16 inch from case for 10 seconds: N package 
NOTES: 1. All voltage values are with respect to network ground terminal, 


Output is off when C or CC is low 


7V 
55V 

12 V 
en) 
—55°C to 125°C 
0°C to 70°C 


—65°C to 150°C 


300°C 
260°C 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts on page 21.In the J package, SN55113 chips are alloy-mounted; SN75113 chips are glass-mounted. 
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TYPES SN55113, SN75113 
DUA. DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 


| SN551713_— | SN75113 
MIN NOM MAX 


Supply voltage, Vcc 4.5 5 5.5 | 4.75 : 
High-level output current, IOH p40 | mA 


Operating free-air temperature, Ta —55 125 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


a SN75113 
PARAMETER TEST CONDITIONST UNIT 
MIN TYP? MIN TYP? MAX 
Vik Input clamp voltage Vcc = MIN, i =—T2 1A Pv 
= MIN = IOQH = —10mA 
High-level output voltage 
, lIoH = —40mA 


ee VIH=2V, 
OL Low-level output voltage V 
=0.8 V, lol = 40 mA 


< 


< 


| VOK Output clamp voltage Output clamp voltage a MAX, lo = —40 mA 


y, =19V — 25°C 
On = 125°C 
Vcc = MAX 
Ta = 25°C, v0" O0toVcc 
Off-state 


Gin eos Ta i 
nT Legere 
Vee = MAX, a 
loz (high-impedance-state) Output controls Vo =04V P80 +20] wA 
Ta = MAX 
output current at 0.8 V Vo=24V Po £80 | 
Vos ¥oc | 


N 
Oo 


Go] 
o| s 
do oO 
i) BSS 


0 


Off-state open-collector 


| 
Otor’ output current 


I+ 


+1 


Oo 


Input current 
at maximum Vcc = MAX, V,;=5.5V 
il ah voltage 
input current ree ce ‘ ; 
A 


Low-level B,C 
ce eres ee 
input current | CC 


Short-circuit 

Vcc = MAX, ~90 -120 -—90 -—120 
output current 8 
Supply current Au inputs at 0 V, No load, Vec= /Vcc=MAX | ae 
(both drivers) Ta = 25°C Veoe7T¥v | 7V [Vec=7V {si 8S 


TAI parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink 


it 
a 


output. 
tan typical values are at Typ = 25°C and Vcc = 5 V, with the exception of Ic¢ at 7 V. 
8 Only one Output should be shorted at a time, and duration of the short-circuit should not exceed one second, 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, CL = 30 pF, Ta = 25°C 


PARAMETER 


tpLH Propagation delay time, low-to-high-level output 
tpH_ Propagation delay time, high-to-low-level output 


tpZ7H Output enable time to high level 


| SN55113_— | SN75113 
UNIT 
MIN TYP MAX |MIN TYP MAX 


14 30 | ons | 


sO 
0 a0 fos 


TEST CONDITIONS 


See |-igure 1 


Ri = 180 2, See Figure 2 
Ri = 250 2, See Figure 3 
Ry = 180 2, See Figure 2 
Ri = 250 2, See Figure 3 


tpz_ Output enable time to low level 


tpyHz Output disable time from high level 


tp_Z Output disable time from low level 


PARAMETER MEASUREMENT INFORMATION 
—e Le— <5ns —w le—<5ns 


INPUT 


| 
OUTP\ ——— PHL a ae 
OUTPUT | 7” 
CL = 30 pF 
GENERATOR “T ise Note BI NAND | 
(See Note A) = _ JUTPUT | 
OUTPUT 
Tite now | = Vou 
se ee Note 
: = Pu fo——et— tPHL 
| — — —— —— VOH 
AND | 
QUTPUT 
VOL 
TEST CIRCUIT HaveEnnue 


FIGURE 1—tpy_p and tpyy 


INPUT 


PULSE oe ome ome eee awa 
GENERATOR 
(See Note A) 


INPUT 


CL = 30 pF 


(See Note B) OUTPUT 


ANDO 
OUTPUT 180 82 


(See Note B) 
5V t+ ent on! i. in in i, ur eg, ag. A, ml — 


| 
| 
CL = 30 pF | 
| OUTPUT 


TEST CIRCUIT WAVEFORMS 
FIGURE 2-tp7} and tpy2 


— le—<5ns —el jo— < 5ns 
INPUT | enn, ee 
| 
| 
{ 


PULSE ee ee ee ee INPUT 
GENERATOR 
(See Note A) 


OV 


OUTPUT 


CL = 3 pF | 
(See Note B) | 


lS) 


T CIRCUIT WAVEFORMS 
has . FIGURE 3-—tp 2, and tpLz 


NOTES: A. The pulse generator has the following characteristics: Z5y, = 50 8&2, PRR = 500 kHz, ty, = 100 ns. 
B. C, includes probe and jig capacitance. 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE 


Vec =5V 
No load 


No load 
Ta =25°C 
yan Vcc = 5.5 V az 


(ae 
cos ae 


Bn ae 
4 


V;—Data Input Voltage—V 


Vo—Output Voltage—V 
w 
Vo—Output Voltage—V 


V;—Data Input Voitage—V 


FIGURE 4 FIGURE 5 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
OUTPUT CONTROL VOLTAGE OUTPUT CONTROL VOLTAGE 


Load = 500 2 to ground 
Ta = 25°C 
eee Veco =5.5V HE 


7 7 
| 3 
Ey a é 
> | fined > 
2 rs 
fs) 6) 
° 
2) = 
s S ~ 55°C 
DISABLED HIGH 
4 
V\—Input Voltage (Output Control)—V Vi—Input Voltage (Output Control)—V 
FIGURE 6 FIGURE 7 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
OUTPUT CONTROL VOLTAGE OUTPUT CONTROL VOLTAGE 
6 
Load = 500 2 to Vcc Load = 500 2 to Vcc 
Ta = 25°C Vcc =5V 
5 
| | 
§ s ‘ Ta = 25°C 
3 S = 
> > 
fo Fy 3 
a 
s 5 
3} ° 
l & 2 
= > Ta = 125°C Tp = -55°C | 
1 | 
0 = : mane 
0 4 
V\—Input Voltage (Output Control)—V Vj—Input Voltage (Output Control)—V 
FIGURE 8 FIGURE 9 


T Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 


vs VS 


FREE-AIR TEMPERATURE OUTPUT CURRENT 


> 7 
| ro) 
® Lo?) 
o # 
= $ 
s Voulion=—4oma) | | | 
e 1 | | | tT ttt) 2 
= 5 
ee a 
ce 
O 
a = 
75 -50 -25 0 25 50 75 100 125 0 -20 -40 -60 -80 —100 —120 
Ta—Free-Air Temperature— C IOH—Output Current—mA 
FIGURE 10 FIGURE 11 
SUPPLY CURRENT 
LOW-LEVEL OUTPUT VOLTAGE (BOTH aan 
vs 
OUTPUT CURRENT SUPPLY VOLTAGE 


> i: 
| | 
@® i~ 
“4 f= 
+ haf 
) 5 
> 6 
~ . 
s = 
3 3 
73 
9 op) 
wal 
5 3 
= = 
0 1 2 3 4 5 6 7 8 
loL—Output Current—mA Vcc—Supply Voltage—V 
FIGURE 12 FIGURE 13 


T Data for temperature below O0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICST 


SUPPLY CURRENT SUPPLY CURRENT 
(BOTH DRIVERS) (BOTH DRIVERS) 
vs vs 
FREE-AIR TEMPERATURE FREQUENCY 


100 


Vcc =5V 

Ri, =< 

Cy = 30 pF 

Inputs: 3-volt square wave 


Inputs grounded 
No load 80 


: HLA 

a a al 
dhe 

aon mt 

. 1mm 


Icc—Supply Current—mA 
Icc—Supply Current—mA 


0 
—75 -50 -25 0 25 50 75 £100 125 0. 
Ta—Free-Air Temperature—C f—Frequency—MHz 
FIGURE 14 FIGURE 15 


PROPAGATION DELAY TIMES 


FROM DATA INPUTS OUTPUT ENABLE and DISABLE TIMES 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


Vec=5V 
See Figures 2 and 3 


Output Enable and Disable Times—ns 


Propagation Delay Times from Data Inputs—ns 


—75 -50 -25 O 25 50 75 100 125 —75 -50 -25 O 25 50 75 100 125 
Ta—Free-Air Temperature—C Ta—Free-Air Temperature—C 
FIGURE 16 FIGURE 17 


tT Data for temperature below O0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


description 
The SN55114 and SN75114 dual differential line J OR N DUAL-IN-LINE PACKAGE 
drivers are designed to provide differential output (TOP VIEW) 


signals with high current capability for driving 
balanced lines, such as twisted-pair at normal line 
impedances, without high power dissipation. The 
Output stages are similar to TTL totem-pole outputs, 
but with the sink outputs, YS and ZS, and the 
corresponding active pull-up terminals, YP and ZP, 
available on adjacent package pins. Since the output 
stages provide TTL compatible output levels, these 
devices may also be used as TTL expanders or phase 
splitters. 


FUNCTION TABLE 
INPUTS OUTPUTS 
a eee ee ee 


H H H 
ALL OTHER INPUT COMBINATIONS 


1ZP 1ZS 1YS 
H = high level, L = low level 


5 schematic (each driver) 


INPUTS TO 
OTHER 
Cc i A a 
(7, 11) a} 
aia Vcc 
Batty? i 
PULL-UP PULL-UP 
YP zp 
AND (3, 13) NAND 
SINK OUTPUT SINK OUTPUT 
YS ZA 
GND 
T These components common to both drivers, 
Resistor values shown are nominal and in ohms. 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vee (see Note T) «st ke kee ew ew ee we ee ew 7V 
Input voltage... . a ee ee ee ee ee ee ee ee 
Off-state voltage applied to open- oalladtor autputs -eeheaaue ce es ar ee ee ee ee ee ee ee 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) a oer ee ee ee 8 1 W 
Operating free-air temperature range: SN55114 . 2... wwe 55° C to 125°C 
SN75114 26 se eee ev ewe eae ee ee ee es TEWIOC 
Storage temperaturerange ... . Cn ee ee ee ee ee ee ew e)~©6=65°C to 150°C 
Lead temperature 1/16 inch from case for 60 esos J DECKGOG 4 cs ft we Rew wk ee mm 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........... 2. 2.8 2 4 4 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, SN55114 chips are alloy-mounted; SN75114 chips are glass-mounted, 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


recommended operating conditions 


UNIT 
miNT_NOM AX MY WOM WAX 


Se 
Operating free-air temperature, Ta —55 125 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| SN55114 SN75114 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYP! MAX] MIN TYPt MAX 


VIH High- Vil High-level input voltage | lst voltage 


acenees here er ah 
foe mea ee 


MIN, = 
Low-level output voltage neal Vin =2V, 0.2 0.4 0.2 045] V 
L=O08V, loc = 40mA 


Vec=5V, I9n=40mA, = Ta=25°C | 6 BY 6.1 =} 


Ta =25C —1.1 —-1. | = =) 


High-level output voltage 


Output clamp voltage 


Vcc = MAX, lo = —40 mA, 


Off-state open-collector 


| 
Oloff) output current 


Input current at 

ly ; Vcc = MAX, Vi = 
maximum input voltage 

1H High-level input current |Vcc = MAX, “i= 


We Low-level input current |Vcc = MAX, V;=0.4V 


Short-circuit 
Vcc = MAX, Vo =0 —40 -90 —-—120 —90 —120} mA 
output current § 
Supply current Inputs grounded, No load, Vcc = MAX EG 50] == 37—Ss«*B 
(both drivers) Ta =25°C Vec=7V 47 65 47 want 


Tall parameters, with the exception of off-state open-collector output current, are measured with the active pull-up connected to the sink 


output. 
fat typical values are at Ty, = 25°C and Vec = 5 V, with the exception of Icc at 7 V. 


8 Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 


switching characteristics, Vcc =5 V, TA = 25°C 


[sneer | _-NTeII4 
PARAMETER TEST CONDITIONS 
—__s TYP MAX] MIN TYP MAX 


tpL_H Propagation delay time, low-to-high-level output Cy = 30pF, | 158 20 15 30 — 
tpHL Propagation delay time, high-to-low-level output See Figure 18 11 30 | ons | 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


<5 ns —— bap —Pi po < Sas 
| 


| 
I 
| 
| 
napur INPUT 


Y 
AND OUTPUT 
CL = 30 pF 


| “T. (See Note B) 


PULSE 
GENERATOR 
(See Note A) 
Zz Y 
NAND OUTPUT OUTPUT 
CL = 30 pF 
| _J “Tr (See Note B) 


VOL 


VOH 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy4 = 50 02, ty, = 100 ns, PRR = 500 kHz. 
B. Cy, includes probe and jig capacitance. 


FIGURE 18—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE 
6 
No load | Vcc =5V 
TaA=25C No load 
5 
7 {i Voc =55¥ z 4 
o 4 
Ot i : 
3 rT veo=sv [|_| : 
5 Vcc =4.5V 2 
s 3 
° 9 
| 2 ° 
» > 
> 
1 
0 
0 1 2 3 4 
V,—Data Input Voltage—V V\—Data Input Voltage—V 
FIGURE 19 FIGURE 20 
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
OUTPUT CURRENT OUTPUT CURRENT 
> > 
5 2 
> $ 
3 A 
a 3 
sf 9 
= 
3 3 
> > 


0 —20 -40 -60 -80 -100 -120 0 10 20 30 40 50 6 70 80 
loH—Output Current—mA loL—Output Current—mA 
FIGURE 21 FIGURE 22 


TData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55114 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 


ee 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE PROPAGATION DELAY TIMES 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


Vo—Output Voitage—V 
Propagation Delay Times—ns 


0 
-—75 -—50 -25 O 25 50 75 100 125 —75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—C 
FIGURE 23 FIGURE 24 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 
SUPPLY VOLTAGE 


tcc—Supply Current—mA 


con 
CO 
(a 4neeen 


0 1 2 3 4 5 6 7 8 
Vcc—Supply Voitage—V 


FIGURE 25 
SUPPLY CURRENT SUPPLY CURRENT 
(BOTH DRIVERS) (BOTH DRIVERS) 
vs 
FREE-AIR TEMPERATURE FREQUENCY 
Inputs grounded 
a Outputs open 
f 5 
3 5 
j UT 
i eee em i 
2 co 
a A 
ot LEI TEE HIN 1 TTI 
-75 -50 -25 O 25 50 75 100 125 0.1 0.4 1 4 10 40 100 
Ta—Free-Air Temperature—°C f—Frequency—MHz 
FIGURE 26 FIGURE 27 


T Data for temperatures below 0°C and above 70°C are applicable to $SN55114 circuits only. These parameters were measured with the active 
pull-up connected to the sink output. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


description J OR N DUAL-IN-LINE PACKAGE 
The SN55115 and SN75115 dual differential line Te ey) 
receivers are designed to sense small differential RESP. 


a . e TIME 
signals in the presence of large common-mode noise. 2¥P STR CONT 28 


These devices give TT L-compatible output signals as a 
function of the polarity of the differential input 
voltage. The open-collector output configuration 
permits the wire-AND connection with similar 
outputs (such as SN5401/SN7401 TTL gates or other 
SN55115/SN75115 line receivers). This permits a 
level of logic to be implemented without extra delay. 
The output stages are similar to TTL totem-pole 
Outputs, but with the sink outputs, 1YS and 2YS, 
and the corresponding active pull-up terminals, 1YP 
and 2YP, available on adjacent package pins. The 
frequency response of each channel may be easily 
controlled by a single external capacitor to provide 
immunity to differential noise spikes. A strobe input 
is provided for each channel. With the strobe in the 
low level, the receiver is disabled and the outputs are 
forced to a high level. 


OUTPUT 


H 
ks 


H = V; 2 Vin, min or Vip more positive than Vy max 


L=V; < Vij~L max or Vip more negative than V+, max 
schematic (each receiver) X = irrelevant 


RESPONSE- 
TIME 
STROBE CONTROL 
"a 10) (3, 13) (4, 12) (16) 


Cc 
20 
aie (7, a. i (2,14) puLL-uP 
¥P' 
Ld 5k 
: Bites 


COMMON TO 
BOTH RECEIVERS 


| 
| 
| | 
ace WY . . - Vec bus 
| | 


SINK 
— OUTPUT 


(6, 11) 
ae (1, 15) 


Resistor values are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (sea Note l) «2 6 8 ie % 2 He ee ee ee he Rh ee wh he ee 7V 
inputyoltageat A,B, and RT iMputs . 2. «se eee ha ee ke eh el SY 
Input voltage at strobe input .. . 88 2 wwe ee we ceo ON ee ew See et oe 
Off-state voltage applied to open- collector outputs [= kok Dh EB aww ee es es HY 
Continuous total dissipation at (or below25 C free-air seniedretaie = Note 2) ee ee 1 W 
Operating free-air temperature range: SN55115 . . 2... ww. =e C to 125°C 

SN75115 2. 6 ww ee we he et et th ee ee we ew « VO COIOC 
Storage temperaturerange .. . ah se ee we ee ee )©6 Oto 150 C 
Lead temperature 1/16 inch from case @ for 60 seconds: J — Pe eee ean dbeaecaaeiuvse meee 
Lead temperature 1/16 inch from case for 10 seconds: N package ........2.2.2.2. 2. 2. 2.484% 260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the J package, SN55115 chips are alloy-mounted; SN75115 chips are glass-mounted, 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


recommended operating conditions 


[_SN55115 | _SN75115 
MIN NOM MAX |MIN NOM MAX|-~ 
[Supply voltage, Veo 8 TE 5G 


Lowievel output current, ToL 8 
Operating free-air temperature, Ta —55 120 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[_snssi15_—(|__SN75115 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYP MAX |MIN TYPt MAX 

Differential input 

VrHs sania ee Vo=04V, IgL=15mA, Vic=0 ray 
high-threshold voltage 

Vrs Differential input y 2.4V, 5mA. V 0 

=-—-om 
Ths low-threshold voltage il an ic” 


Common-mode 


V 
ICR input voltage range 


7 High-level strobe 
1H(strobe) input voltage 


y Low-level strobe : 
1L(strobe) input voltage 


Vec=MIN, Vip=—0.5V, —- , 

Ta= 25°C 24 34 
IoH = —S mA 
Vcc = MIN, Vip = 0.5 V, 


VOL Low-level output voltage 0.22 0.22 0. sf v 


lol =15mA 
a | vel 


High-level strobe current cc” ID © A- 
Vstrobe = 4 BV Ta = MAX SSce | SAN 
cc = MAX, Vip = 0.5 V, 
Low-level strobe current Ta = 25°C —1.15 —1.15 —-2.4 | mA 
Vstrobe = 0.4 V 
Response-time-control Vcc = MAX, Vip = 0.5 V, 
14,142 ; ; = 25°C 

current (Pin 4 or Pin 12) Vrac=0 


Line-terminating 
Vec=5V ta 28°C | 25°C 
resistance 
Short- t V = MAX, Vo 
acaliol ce Ta = 25°C ~80 ~40 —100 | mA 

output current 4 Vip =—0.5 V 

Supply current Vcc = MAX, Vip =0.5V 
| T 25°C 50} mA 
oe (both receivers) Vic=0 a 


TUnless otherwise noted Vstrobe = 2-4 V. All parameters with the exception of off-state open-collector output current are measured with the 
active pull-up connected to the sink output. 
° 
Fan typical values are at Voc = 5 V, Ta = 25 C, and Vic = 0. 
8 Differential voltages are at the B input terminal with respect to the A input terminal. 


Vcc = MAX, V,;=0.4V, 
Other Input at 5.5 V 


Wie Low-level input current 


Off-state open-collector 


| 
O(off) output current 


1 Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


switching characteristics, Vcc = 5 V,CL = 30 pF, Ta = 25°C 


Se ES 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX | MIN TYP MAX 


tp_H Propagation delay time, low-to-high-level output Riu = 3.9 kQ, See Figure 28 18 50 18 75 
tpHt_ Propagation delay time, high-to-low-level output Ry = 390 2, See Figure 28 20 50 20 75 


OPEN ho 2.4V 2 5V <5ns —e eo —— he— < 55 


DIFFERENTIAL 


INPUT | 
10% | A = 3 V 
GENERATOR 
(See Note A) = | 
Cy = 3 pF 
‘ | } (See Note B) 
| 7 |RESPONSE = 
Z TIME CONTROL OUTPUT 
OPEN 
TEST CIRCUIT WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Z5y4 = 50 2, PRR = 500 kHz, ty, = 100 ns. 
B. Cy, includes probe and jig capacitance. 


FIGURE 28—PROPAGATION DELAY TIMES 


TYPICAL CHARACTERISTICST 


INPUT CURRENT 
vs 


— te INPUT VOLTAGE 


seal Vcc =5V 
Input not under test at 0 V 


1;—Input Current—mA 


—25-—20-15-10 -5 O 5 10 15 20 25 
V\—Input Voltage—V 
FIGURE 29 


T Data for temperatures below O°C and above 70 C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE COMMON-MODE INPUT VOLTAGE 


No load 
TaA=25C 
Pt | | vcc-s5v | 


|e a Ee 


Bis Vip =-1V Pi | 


—75 -50 -25 0 2 50 75 100 125 —25—-20-15-10 -5 O 5 10 15 20 25 


Vo—Output Voltage—V 
Vo—Output Voltage—V 


Ta—Free-Air Temperature— °C Vic—Common-Mode Input Voltage—V 


FIGURE 30 FIGURE 31 


HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
OUTPUT CURRENT OUTPUT CURRENT 


VOH—High-Level Output Voltage—V 
Vo_—Low-Level Output Voltage—V 


IQH—High-Level Output Current—mA lo. —Low-Level Output Current—mA 


FIGURE 32 FIGURE 33 


T Data for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE 
vs 
DIFFERENTIAL INPUT VOLTAGE 


OUTPUT VOLTAGE 


VS 


DIFFERENTIAL INPUT VOLTAGE 


Voo=5 Vv 
Load = 2kQ2 to Vcc 


ae 
LE ET 
athe 


- > 
s s 
s Ta = 125 C £ 
CS) O 
> > 
2 5 
5 Ta = 25°C Ta = —55°C = 
4 o 
> > 
—0.2 —0.1 0 0.2 —0.2 —0.1 0 0.1 0.2 
Vip—Differential Input Voltage—V Vip—Differential Input Voltage—V 
FIGURE 34 FIGURE 35 
OTP SSL beer OUTPUT VOLTAGE 


vs 
STROBE INPUT VOLTAGE 


EEREn 
a 


vs 
STROBE INPUT VOLTAGE 


No load 
Vip =0.5V 


; No load 
Ta =25C 


1 > 
| 
o 4 
: a 
$ 6 
= : 
3 Vcc =5 : 2 
3 ; CC = \ 2 aa Ta = —55°C 
| 
O ~ 
ol a a rh 
0 
Vstrobe—Strobe Input Voltage—V Vstrobe—otrobe Input Voltage—V 
FIGURE 36 FIGURE 37 


T Data for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICST 


SUPPLY CURRENT 


(BOTH RECEIVERS) 
vs 


SUPPLY VOLTAGE 


<x 
E 
Lu 
Cc 
‘ad 
5 
© 
> 
a 
Q 
2] 
° 
O 
A 
0 1 z 3 4 5 6 7 8 
Vcc—Supply Voltage—V 
FIGURE 38 
PROPAGATION DELAY TIMES 
VS 
FREE-AIR TEMPERATURE 
Voc =5¥ 
See Figure 28 
C 
rf 
£ 
kK 
oS 
x) 
a) 
Cc 
BS. 
3 
© 
Q 
2 
Gs 


—75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature 


FIGURE 40 


SUPPLY CURRENT 


(BOTH RECEIVERS) 
vs 


FREE-AIR TEMPERATURE 


Icc—Supply Current—mA 


Vcc =55V 
B input at 5.5 V 
A input at 0 V 


—75 -50 -25 0 25 50 75 100 125 
TA—Free-Air Temperature—"C 


FIGURE 39 


MAXIMUM OPERATING FREQUENCY 
vs 


RESPONSE-TIME-CONTROL CAPACITANCE 
10M 


= 


iY 
0 a 


=oeess a oo ono s es SSD Ge Ge GO Ce eee Se ee Sm 
. 


100k 


H+ it Bail 
mess a 
mE oe wa mani, 


10k 


fmax—Maximum Operating Frequency—H7z 
il 


100 
0.001 0.01 0.1 1 10 


Response-Time Control Capacitance—yF 


FIGURE 41 


T Data for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN55114, SN55115, SN75113, SN75114, SN75115 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


TYPICAL APPLICATION DATA 


r= 3r™, Si iD —_ | 5 
iis 
ow 
‘ 
j 
wa 
LOCATION 1 aire ralaats: | ~~ ~~ 1 LOCATION 6 
as . SoS 
Ae ceca asad ‘can seam anaes a nas <ias iaaki Gene adh 
LOCATION 2 LOCATION 4 
TWISTED 
PAIR 


“_=u SN75113 DRIVER 


SN75115 RECEIVER 


TA capacitor may be connected in series with Zo to reduce power dissipation. 


FIGURE 42—BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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INTERFACE 
CIRCUITS 


features common to all types 

Single 5-V Supply 

3-State Driver Output Circuitry 
TTL-Compatible Driver Inputs 
TTL-Compatible Receiver Output 
Differential Line Operation 


Receiver Output Strobe (’116, ‘117) or 
Enable (’118, ’119) 


e Designed for Party-Line (Data-Bus) 
Applications 


e Choice of Ceramic or Plastic Packages 


additional features of the SN55116/SN55116 
@ Independent Driver and Receiver 


e Choice of Open-Collector or Totem-Pole 
Outputs on Both Driver and Receiver 


e Dual Data Inputs on Driver 


e Optional Line-Termination Resistor 
in Receiver 


@ +15-V Receiver Common-Mode Capability 
e Receiver Frequency Response Control 


additional features of the SN55117/SN75117 


e Driver Output Internally Connected 
to Receiver Input 


The SN55118/SN75118 is an SN55116/SN75116 
with 3-State Receiver Output Circuitry 


The SN55119/SN75119 is an SN55117/SN75117 
with 3-State Receiver Output Circuitry 


description 


These integrated circuits are designed for use in 
interfacing between TTL-type digital systems and 
differential data transmission lines. They are 
especially useful for party-line (data-bus) applica- 
tions. Each of these circuit types combine in one 
package a three-state differential line driver and a 
differential-input line receiver, both of which operate 
from a single 5-volt power supply. The driver inputs 
and receiver outputs are TTL compatible. The driver 
employed is similar to the SN55113/SN75113 three- 
state line driver, and the receiver is similar to the 
SN55115/SN75115 line receiver. 


TEXAS INSTRU 


INCORPORATE 


TYPES SN551i6 THRU SN55119, 
SN75116 THRU SN75119 


DIFFERENTIAL LINE TRANSCEIVERS 


BULLETIN NO. DL-S 7712376, MAY 1976 — REVISED JANUARY 1977 


SN55116, SN75116 
J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 


DRIVER INPUTS DRIVER REC REC REC RESP. 
ENABLE PULL-UP SINK STROBE TIME 
Ss RS 


CONT 


NAND NAND AND AND NONINV TERM INV 
PULL-UP SINK SINK PULL-UP INPUT RES INPUT 
ZP = =OUTPUTOUTPUT YP A RT 8 

s Ys 


SN55117, SN75117 
JG OR P DUAL-IN-LINE PACKAGE (TOP VIEW) 


DRIVER REC REC 
ENABLE OUT STROBE 
Vcc ODE Y RS 


ORIVER BUS BUS GND 
INPUT TERM TERM 
13) ] A 


SN55118, SN75118 
J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 


DRIVER INPUTS DRIVER REC REC REC RESP. 
ENABLE PULL-UP SINK ENABLE TIME 
RE CONT 


NAND NAND- AND AND NONINV TERM INV GND 
PULL-UP SINK SINK PULL-UP INPUT RES INPUT 

ZP = OUTPUTOUTPUT YP A RT B 
zs YS 


SN55119, SN75119 
JG OR P DUAL-IN-LINE PACKAGE (TOP VIEW) 
DRIVER REC REC 


ENABLE OUT ENABLE 
Vcc DE Y RE 


DRIVER BUS BUS GND 
INPUT TERM TERM 
ol B A 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


description (continued) 


The ‘116 and ‘118 circuits offer all the features of the SN55113/SN75113 driver and the SN55115/SN75115 receiver. 
The driver performs the dual input AND and NAND functions when enabled, or presents a high impedance to the load 
when in the disabled state. The driver output stages are similar to the TTL totem-pole outputs, but have the 
current-sink portion separated from the current-sourcing portion and both are brought out to adjacent package pins. 
This feature allows the user the option of using the driver in the open-collector output configuration, or, by connecting 
the adjacent source and sink pins together, of using the driver in the normal totem-pole output configuration. 


The receiver portion of the ‘116 and ‘118 features a differential-input circuit having a common-mode voltage range of 
+15 volts. An internal 130-ohm resistor is also provided, which may optionally be used for terminating the transmission 
line. A frequency response control pin allows the user to reduce the speed of the receiver or to improve differential 
noise immunity. The receiver of the ‘116 also has an output strobe and a split totem-pole output. The receiver of the 
‘118 has an output-enable for the three-state split totem-pole output. The receiver section of either circuit is 
independent of the driver section except for the Vcc and ground pins. 


The ‘117 and ‘119 circuits provide the basic driver and receiver functions of the ‘116 and ‘118, but use a package that is 
only half as large. The ‘117 and ‘119 are intended primarily for party-line or bus-organized systems as the driver 
outputs are internally connected to the receiver inputs. The driver has a single data input and a single enable input, and 
the ‘117 receiver has an output strobe while the ‘119 receiver has a three-state-output enable. These devices do not, 
however, provide output connection options, line termination resistors, or receiver frequency response controls. 


The SN55116, SN55117, SN55118, and SN55119 are characterized for operation over the full military temperature 
range of —55°C to 125°C; the SN75116, SN75117, SN75118, and SN75119 are characterized for operation from 


0°C to 70°C. 
116, ‘118 
FUNCTION TABLE ‘116, ‘118 
OF DRIVER FUNCTION TABLE OF RECEIVER 


INPUTS 
DE A B 


STROBE OR DIFF | OUTPUT Y 
ENABLE INPUT] ‘116 ‘118 | 


L xX X 
H L X 
H X L 
H H H 


‘117, '119 


FUNCTION TABLE 
(TRANSMITTING) 


INPUTS OUTPUTS 


"117, '119 
FUNCTION TABLE (RECEIVING) 


INPUTS OUTPUT Y 


Y 
DE RS/RE DI 
"117 _ ‘119 


H = high level (V; 2 V),y min or Vip more positive than V+y, max) 
L = low level (V; < Vj, max or Vip more negative than Vy, max) 
X = irrelevant 

Z = high impedance (off) 

? = indeterminate 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


schematics of inputs and outputs 


EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL OUTPUTS 
EACH DRIVER INPUT EACH RECEIVER INPUT 


Voce 


1 pF NOM 


PULL-UP 
OuTPuTtT 


___ SINK 
OuTPUTT 


Driver output R =9 2 NOM 
Receiver output R = 20 2 NOM 
TOn ‘117 and ‘1 19, common outputs replace 
the separate pull-up and sink outputs. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). ww ww ee ee ee ee UTM 
Input voltage at data, enable, and strobe inputs .......4.2.~. 5.5V 
Input voltage at receiver and termination inputs: ‘116 and ‘118 . ...... 0... ee eek 225 V 
Input voltage at receiver inputs: ‘117 and‘119 . . . 2... wk ee ee ee Oto6V 
Off-state voltage applied to open-collector outputs: ‘116 and‘118 . . . ..... ee ee ee ee 612 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . .......... 1W 
Operating free-air temperature range: SN55’° . ww ww eee ee) 55°C to 125°C 

ONS sw we ee ee eae eee et et ee « COMIC 
Storage temperaturerange . 2. 1 1. ke ee ee ee ee ee ee e)~)6 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J or JG package iaeaouw een we @ 2 Seg SOE 
Lead temperature 1/16 inch from case for 10 seconds: NorPpackage ........2.2.2.22028484 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the J package, SN55116 through SN55119 chips are alloy-mounted; SN75116 through SN75119 chips are 
glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 


High-level output current, lov 
eceivers 


Low-level output current, Io. 
eceivers 


Receiver common-mode input voltage, V V 
aside par [es fe 


Operating free-air temperature range, Ta —55 125 0 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


driver section 


| 416,118 =| 117, 119 
PARAMETER TEST CONDITIONSTt UNIT 
MIN TYP? MAX| MIN TYP? MAX 


Vik Input clamp voltage Vec=MIN, 1) =—12mA 09 -15} 09 -1.5] V | 


= 


Vec =MIN, Vip =2V, 
ViL =08V, lor =40mA 


Vcc =MIN, Vip =2V, lon =—-10mA| 24 3.4 
VOH_ High-level output voltage V 
ViL=08V lon=—40mal_2 30 _—+ 
VOL 


i, 


Low-level output voltage 


Off-state open-collector 


| 
Oloff) output current 


DE atO.8V, 


Vcc = MAX, Vo = 0 to Vcc, 


Off-state Ta =25°C 


loz —_ (high-impedance-state) 


Vcc = MAX, 
DE atO8V, 
Ta =MAX 


7) 


Sm 


input current 


los Short-circuit output current8| Voc = MAX, Vo =0 —40 —120 | —40 —120 | mA | 
Supply current (driver 
Icc ; ; Vcc = MAX 42 60 mA 
and receiver combined) 
Tall parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink 


Output, For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
fan typical values are at Tq = 25°C and Vec=5V. 


output current 


Input current 


I at maximum Vcc = MAX, V; =5.5 V 


input voltage Driver or 


High-level enable 


input current input 


Low-level 


Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 


switching characteristics, Vcc =5 V,CL =30 pF, TA =25°C 


driver section 


| sss’ | SNS" 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX |MIN TYP MAX 


tpLH Propagation delay time, low-to-high-level output ; ae a 
- - - See Figure 13 
tpHL Propagation delay time, high-to-low-level output ee ee ee 
17 


tpzH Output enable time to high level Ri = 1802, See Figure 14 

tpz_ Output enable time to low level R_ = 250 2, See Figure 15 es 30 
tpHz Output disable time from high level Ri = 180, See Figure 14 | 1620 | 1680 Ff 
tpLz Output disable time from low level Ri = 250 2, See Figure 15 20 35 | 2035 | 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


receiver section 


PARAMETER TEST CONDITIONST UNIT 
MIN TYP? MAX|MIN TYP? MAX 


¢ ; V9 =0.4V, lo <1 mA 
Vo =2.4V, lou =-5 ok 


Vip =-1VorilVv 


Common-mode 


Vec =5V, 


input voltage range { 


—15 
High-level strobe or 
eee 
Low-level strobe or 
Vcc = MIN, Vip= 08 ¥, Vic = [Vip=-05V,Vic=0 | 24 (|[24 | 
fon tae lon ~ 8 mA 
Vec = MIN, ee eee 
lou=15mA [Vip=tV, Vic=MAX [COTO 
ee 


Vcc = MAX =0.4 v. Other input at 2.4 V —0.4 —0.7 —0.4 -0.8} mA 
=24V__OtherinpuratOav] 01 03; 04 041 


Input current at Vcc =MIN, i cS Vv, 
Strobe ‘116, ‘117 
maximum input Vstrobe = 4-5 V 


voltage Voo=MAX, _Vi=65V_ [118,118 —ics 
WH High-level input current Enable | Vcc = MAX, =2.4V 118, “119 2) 


Vcc =MAX, "7 O5V, 
Strobe | Co ID~ 116, '117 
Vstrobe = 0O4V 


Vcc = MAX, =04V ‘118, ‘119 
Response-time-contro! Vec = MAX, Pat O5V, = 26°C 
(RO) current (Pin 9) RC atO V 


Off-state open-collector 


VOH_ High-level output voltage 4! 


IW(rec) Receiver input current { 


Low-level input current 


| 
Oto? sumput current 


Off-state 


Vo =O0toVcc, 
RE at0.4V 


loz __ (high-impedance state) 


N75118 ee 
SN75119 re sme |e 


h . ome 25°C -80 | mA 
m 
Short-circuit output current Win =—O5'¥ A* 
Supply current (driver Vv MAX, V O5V a 
loc nie . oll io A= 25°C = 
and receiver combined) Vic =0 


TUnless otherwise noted V strobe = 2-4 V. All parameters with the exception of off-state open-collector output current are measured with the 
active pull-up connected to the sink output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 

Fan typical values are at Vcc = 5 V, Ta = 25° C,and Vic =0. 

*Differential voltages are at the B input terminal with respect to the A input terminal. 

Measurement of these characteristics on the ‘117 and ‘119 requires the driver to be disabled with the driver enable atO.8 V. 

8 Not more than one output should be shorted at a time. 


output current 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


switching characteristics, Vcc = 5 V, CL = 30 pF, Ta = 25°C 


receiver section 


PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX |MIN TYP MAX 


PLH iba sab delay dl _ to-high-level output Ry = 4002, See Figure 16 0 0 75 
tpHL Propagation delay time, high-to-low-evel output 17 50 17 75 


= 

aT 
| a a Le | 

ca 


tpz,_ Output enable time to low level R_ =250 22, See Figure 15 
tpHz Output disable time from high level 
tpiz Output disable time from low level 


Ri =480 2, See Figure 14 12, 20 | = 12_— 30 | 
Ry = 250 22, See Figure 15 17 25 7 


oO 


TYPICAL CHARACTERISTICS 


DRIVER OUTPUT VOLTAGE DRIVER OUTPUT VOLTAGE DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs vs vs 
DRIVER INPUT VOLTAGE DRIVER INPUT VOLTAGE OUTPUT CURRENT 


‘1 

. 

> pnd 

7 4 5 
Ey > 3 
~ 2 =] 
= = a 
a 2 3 
8 8 : 
| o S 
: : : 
x 

2) 

> 

V,—Date Input Voltage—V V,—Data Input Voltage—V IQH—High-Level Output Current—mA 
FIGURE 1 FIGURE 2 FIGURE 3 
DRIVER LOW-LEVEL OUTPUT VOLTAGE DRIVER PROPAGATION DELAY TIMES DRIVER OUTPUT ENABLE AND DISABLE TIMES 
vs vs vs 
OUTPUT CURRENT FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


VoL—Low-Level Output Voltage—V 
Propagation Delay Times—ns 
Output Enable and Disable Times—ns 


pe 


0 0 
0 20 40 60 80 100 120 —75 -50 -25 0O 25 50 75 100 125 -—75 -50 -25 0O 25 50 75 100 125 
IOL—Low-Level Output Current-mA Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—C 
FIGURE 4 FIGURE 5 FIGURE 6 


NOTE 3: For tpzy and tpyz: Ry = 180 22, see Figure 14. For tpz, and tp, 7: Ry = 250 2, see Figure 15. 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE 
vs vs 
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE 


Load = 2kQ to Vcc 
Ta=25°C 


Vcc =5V 
Load = 2kQ to Vcc 


eo ee 


Vo-—Output Voltage—V 
Vo —Output Voltage—V 


Ta = —55°C 


es 


—0.2 0.1 0 0.1 0.2 
Vip—Differential Input Voltage—V Vip—Differential Input Voltage—V 
FIGURE 7 FIGURE 8 
RECEIVER PROPAGATION DELAY TIMES RECEIVER OUTPUT ENABLE AND DISABLE TIMES 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


Propagation Delay Times—ns 
Output Enable and Disable Times—ns 


0 
—75 -50 -25 0O 25 50 75 100 125 —~75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—C Ta—Free-Air Temperature—°C 
FIGURE 9 FIGURE 10 
SUPPLY CURRENT (DRIVER AND RECEIVER) SUPPLY CURRENT (DRIVER & RECEIVER) 
vs vs 
SUPPLY VOLTAGE FREE-AIR TEMPERATURE 


70 + Ta = 25°C RERES 

ptt tA 
ptt ti tT yt 
ptt tt yi 
Sane/4one 
tT TAT | tt 


el call 0 
0 1 2 3 4 5 6 7 8 —-75 -50 -25 0 25 50 75 100 125 


Vcc—Supply Voltage—V Ta—Free-Air Temperature—C 


Icc—Supply Current—mA 


1cc—Supply Current—-mA 
w 
o 


FIGURE 11 FIGURE 12 


NOTE 4: For tpzy and tpyyz: Ry, = 480 22, see Figure 14. For tpz, and tp, 7: Ry, = 250 22, see Figure 15, 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75118 
DIFFERENTIAL LINE TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 


FROM OUTPUT TEST FROM OUTPUT TEST 
UNDER TEST OPOINT UNDER TEST POINT 
Cy = 30 pF Ci = 30 pF 
(See Note B) (See Note B) 


LOAD CIRCUIT 


LOAD CIRCUIT 


— le— < 5ns —, le— < 5ns 
| 
| 
| 
| 


INPUT 


| | 
| t— 'PHL a ae tPLH 
: | | | VOH 
NAND 
OUTPUT 
| re “a OUTPUT 
tPLH + }*—t— tPHL 
| — — —— —— Vou 
AND | 
OUTPUT 


VOL 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


FIGURE 13—tpy and tpy, (DRIVERS ONLY) FIGURE 14—tpzy and tpyz 


FROM OUTPUT 
UNDER TEST 


POINT 


C_ = 30pF 


T (See Note B) 


FROM OUTPUT 
UNDER TEST 


= (See Note C) 
C, = 30 pF 
LOAD CIRCUIT (See Note B) 
LOAD CIRCUIT 
<5ns—o —— me he— < 5ns 
u = a =—— Ses OV 
1 


| B INPUT 
Note E 
(See Note E) | ion Note Er 
! Vi 
| le- t 
PLZ > Vote * 5 V eke PHL —aA fe tPLH 
| | VOH 
OUTPUT | 
— 1 OUTPUT 1.5 V 
4 cacao 


VOLTAGE WAVEFORMS 
FIGURE 15—-tpz, and tp_z 


VOLTAGE WAVEFORMS 
FIGURE 16—tp, yj and tpy, (RECEIVERS ONLY) 


NOTES: A. Input pushes are supplied by generators having the following characteristics: Z5y; = 50 82,P RR = 500 kHz, ty, = 100 ns. 
B. Cy includes probe and jig capacitance, 
C. All diodes are 1N3064 or equivalent. 
D. When testing the ‘116 and ‘118 receiver sections, the response-time control and the termination resistor pins are left open. 
E. For ‘116 and ‘118, Vy4=3 V,V_ =—3 V, the A input is atOV. 
For ‘118 and ‘119, Vy#=3V,V_ =OV, the A input is at 1.5 V. 
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INTERFACE TYPES SN55121, SN55122, SN75121, SN75122 
CIRCUITS DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


BULLETIN NO. DL-S 7412049, SEPTEMBER 1973—REVISED APRIL 1974 


LINE CIRCUITS 


e Designed for Digital Data Transmission over Coaxial Cable, Strip Line, 
or Twisted Pair 


e Designed for Operation with 50-2 to 500-Q Transmission Lines 
e TTL Compatible with Single 5-V Supply 


additional features of SN55121, SN75121 additional features of SN55122, SN75122 
line drivers line receivers 
e Plug-In Replacement for Signetics 8T13 e Plug-In Replacement for Signetics 8T 14 
@ 2.4-V Output at IOH = —75mA e Built-In Input Threshold Hysteresis 
e Uncommitted Emitter-Follower Output e High Speed... Typical Propagation 
Structure for Party-Line Operation Delay Time = 20 ns 
e Short-Circuit Protection e Independent Channel Strobes 
e AND-OR Logic Configuration e Input Gating Increases Application 
e High Speed. ..Maximum Propagation Delay Ptexibility 
Time = 20 ns e Fanout to 10 Series 54/74 Standard Loads 
SN55121, SN75121 SN55122, SN75122 
JORN JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


description 


The SN55121, SN75121 dual line drivers and the SN55122, SN75122 triple line receivers are designed for digital data 
transmission over lines having impedances from 50 to 500 ohms. They are also compatible with standard TTL logic and 
supply voltage levels. 


The low-impedance emitter-follower outputs of the SN55121, SN75121 will drive terminated lines such as coaxial cable 
or twisted pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. 
Output short-circuit protection is provided by an internal clamping network which turns on when the output voltage 
drops below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be 
used during power-up and power-down sequences to ensure that no noise is introduced to the line. 


The SN55122, SN75122 have receiver inputs with built-in hysteresis to provide increased noise margin for single-ended 
systems. The high impedance of this input presents a minimum load to the driver and allows termination of the 
transmission line in its characteristic impedance to minimize line reflection. An open line will affect the receiver input 
as would a low-level input voltage and the receiver input can withstand a level of —0.15 volt with power on or off. The 
other inputs are in TTL configuration. The S input must be high to enable the receiver input. Two of the line receivers 
have A and B inputs which, if both are high, will hold the output low. The third receiver has only an A input which, if 
high, will hold the output low. 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


SN55121, SN76121 FUNCTION TABLE 
INPUTS OUTPUT 


SN55122, SN76122 FUNCTION TABLE 


H = high level eae OUTPUT 


L = low level 
X = Irrelevant 


ALL OTHER INPUT 
COMBINATIONS 


TB input and last two lines of the function table are applicable 
to receivers 1 and 2 only. 


SN55121, SN75121 schematic (each driver) 
- (5,14) ean ff 


(16) 


Vcc 


TO OTHER 


15 2 
LINE DRIVER 


00 on > 


¥ 


- (6.15) ni he 


a 


GND 


TO OTHER 
LINE DRIVER 


SN55122, SN75122 schematic (each receiver) 


16 
Vcc (16) 


TO OTHER 00 2 58 22 
RECE!VERS W ate imi>s 


S ( - 


4kQ VW 
(8) 


(13, 7, ev, 


GND 
A (1,5, 12) 

TO OTHER p (2. 6)% 
RECEIVERS 

\/. - » Vee bus 

tp input is provided for receivers 1 and 2 only. 

Resistor values shown are nominal. 
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TYPES SN55121, SN75121 
DUAL LINE DRIVERS 


SPR HEMI DE eG ATS BLT SRE CAPES RNAS EDO TRE EAS IE LEE GEE SOOM TENE RSE SEALE EEL LIE SEEGER THN LEVEE ESTE DE NES AREAL IIENLREH MER SI SEPT SEE NREL OS ALEVE OE” SPI 20SEC ASAE RD MEE REIS ESD PATE ESPN GOREN 
SN55121, SN75121 absolute maximum ratings over operating free-air temperature range 


(unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2. ww kk ke 6V 
[ME VOURG@ «bt eae ee Ae eA eh ee a ee ee rere ce ee w!|« «6B 
Output voltage tee Be ee 8k Gow Be ee ee ek ke]! hw Ye ee KS SG 6V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ......2......~ ~9W 
Operating free-air temperature range: SN55121 . . 2... ww ee ee ee ee e)~)~6 65°C to 125°C 

SN7HI2] cite eek ee ek ee we eee oe TOMI S 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ........2.4..4. 4.244... ~ 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .........2.2.2.4.4.4.+2. 2. 260°C 


SN55121, SN75121 recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, VCG ww we ke kk kk 4.75 5 6.25 V 
High-level outputcurrent, IOH . «ww we ee —75 mA 
Operating free-air temperature, Ta: SN55121 . . 2... ee ee 5 125 °C 

EN7572Z1 2 ee ww ee ) 7 0O*G 


SN55121, SN75121 electrical characteristics over recommended operating free-air temperature range, 
Vcc = 4.75 V to 5.25 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS |MIN- = MAX | UNIT 


VIL Low-level input voltage | ve | 
Vik lnputclemp vote ———S™S~*~“~*~*~*~d BV, mA SCSC~*~C~‘“SC“‘CSCS*S*YSC~*S 
[Vani Input breokdown volwse —~=~S~S~*wr BV, moma SSSC*d CV 


Voc =5V, Vip =4.5V, 


< 


1OH High-level output current —250 | mA 


Ta =25°C, SeeNote3 


Tote) Otswieouputeurent |Wee=8,vowsv_———SiY «OY WA 
riy__Rabiowtinpoteurent iS 
Tig towisveinputeurent ida 
los Short-circuit output current? 


-SEAE. iS 


lccL Supply current, outputs low Vcc = 5.25V, All inputs at0.8 V, Outputs open 


Not more than one Output should be shorted at a time. 


SN55121, SN75121 switching characteristics, Vcc = 5 V, TA = 25°C 


[TEST CONDITIONS [MIN _TYP_MAX 
AL=370, G=15pF, | 11-20 | 
See Figure 1 ht a a 
RL=372, C_=1000pF,{  —-22_~—Ssi5o | 


UN 


2 
See Figure 1 20 50 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 21. In the J package, SN55121 chips are alloy-mounted; SN75121 chips are glass-mounted. 
3 The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 
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TYPES SN55122, SN75122 
TRIPLE LINE RECEIVERS 


LRUSAEEDELE SE BELA LITLE ERIE MASSES IGLOS ELIE EY LED PPE. ELLEN EEL ELE SPIE NE LONE EIGEN SILER BCL SBIR EDL IEE BOM BEE ORR REDE ERED ELITE LEB ALES ELLIS OREO SEBEL LLG LE LAE NIE ATES EEE IEE EEE SES BEES RES, 
SN55122, SN75122 absolute maximum ratings over operating free-air temperature range 
(unless otherwise noted) 


Supmiy voltage, Vor tsee Note tT) . ke ee ke ee Re we we ee ow ee eee 8 6V 
Input voltage: Rinput . 2. 1... kk kee ek 6V 
A Bo OFrSiWipdt «<2. 2s cee bp ee wR we ee we Re eee ewe eee er ec « BEV 

CUE velIONe og Bb A sh hee a he ee ee Ke eek ee ee 6V 
OUT GUITONE «4c ct te ee Da RRR ew He ee eh ee ee ee ee s]6CSTDU 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note6) . .......... =. #7W 
Operating free-air temperature range: SN55122 . . . . . we ee ee ee eee) 685°C to 125°C 
SN7O122 «ce ae eee ee eee ee es et 6 OO FSC 

Storage temperaturerange . . 2... 1 ee ee ee ee ee we eee ee ee ee e)~=6= 65°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage ........... 2... 4... 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .......... 2... 4 « +. 260°C 


SN55122, SN75122 recommended operating conditions 
MIN NOM MAX UNIT 


Supply VolInge, VO os 2 ee ee eee ee eee we eee we oe es | 6 5 5.25 V 
High-level output current, |IOH, «6 ee ee ke ke ke ee ee ee —500 LA 
Low-level output current, IO, . «©. 1. eee ee ee 16 mA 
Operating free-air temperature, Ta: SN55122, . 2... ww ee ee BB 125 °C 

SNIGI22 gc ke ew ee ee eI a) 75 «°C 


SN55122, SN75122 electrical characteristics over recommended operating free-air temperature range, 
Vcc = 4.75 V to 5.25 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


ViIH=OV, 
See Note 3 
Vi(A)= OV, = Vi(py = OV, Vitsy=2V, 
Vi(R) = 1.45 V (See Note 4), IoQH = —500 vA 


Vin =2V, ViL=08V, lor = 16 mA, 
See Note 3 
V 


Vi(A)=OV, Vi(py=OV, Viisy=2YV, 
Vi(R) = 1.45 V (See Note 5), lo, =16mMA 


WH High-level input current Ss eae. 7 LA 
i EEC 

Tit __Lowievelinputeurent | ABorS |Visoav SCS SSC mA 

los __Shorteircuit outputcuremt! === VGG= 8, Ta=36SS~S~*d SSC HOO | mA 


THysteresis is the difference between the positive-going input threshold voltage, V+, and the negative-going input threshold voltage, V7_. See 
Figure 4, 
ENot more than one Output should be shorted at a time and duration of the short-circuit should not exceed one second. 
NOTES: 1. Voltage values are with respect to network ground terminal. 
3. The output voltage limits are quaranteed for any appropriate combination of high and low inputs specified by the function table 


VOH High-level output voltage 


Low-level output voltage 


VOL 


for the desired output, 

4. Receiver input was at a high level immediately before being reduced to 1,45 V. 

. Receiver input was at a low level immediately before being raised to 1.45 V. 

6. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 21.In the J package, SN55122 chips are alloy-mounted; SN75122 chips are glass-mounted. 


oO 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


SN55122, SN75122 switching characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER MIN TYP MAX [UNIT 


20 30 
es ae ae 
20 30 


PARAMETER MEASUREMENT INFORMATION 
— ai 5 ns ae <5ns 


3V Vcc 


GENERATOR 


(See Note A) OUTPUT 


CL = 15 pF 
(See Note B) 


OUTPUT 
VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1—SN55121, SN75121 SWITCHING TIMES 


Vcc 26V 


84.52 


PULSE 
GENERATOR 


1N3064 


(See Note A) OUTPUT 
a | 5 kQ 
fo ecoras io — er OUTPUT 
as ds = (See Note B) eo VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 2—SN55122, SN75122 SWITCHING TIMES 
NOTES: A. The pulse generators have the following characteristics: Zout © 50 22, ty, = 200 ns, duty cycle = 50%. 
B. Cy, includes probe and jig capacitance. 
TYPICAL CHARACTERISTICS 
SN55121, SN75121 SN55122, SN75122 
OUTPUT CURRENT vs OUTPUT VOLTAGE OUTPUT VOLTAGE vs INPUT VOLTAGE 


25 No load 
=25 C 


IQ—Output Current—mA 
Vo—Output Voltage—V 


0 ae CE GE (Se Ce (ee es Le 


005 115 225 3 35 4 45 5 0 02 04 0608 1 #12 141618 2 
Vo—Output Voltage—V Vi—Input Voltage—V 


FIGURE 3 FIGURE 4 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


TYPICAL APPLICATION DATA 


75-2 COAXIALT” 
75-2 COAXIAL CABLE 


CABLE 


if ~*9 
Seo 1 - y > = Ll 
» )>r #F) | 
+) bY ! 
| 
| | 1/2 SNBB121_ 
1/2 SNS5121 | 
= 7 75-2 COAXIAL CABLE 
Lay! r 
- So a oF | oe [ 
= ea 
| Q 
, ;2 | 
Lu2 snesizi_ | f = | 
ee L 


| 
L _1/2 SN55121| 


1/3 SN55122 


FIGURE 5—SINGLE-ENDED PARTY LINE CIRCUITS 


VOL 


The high gain and built-in hysteresis of the 
SN55122 and SN75122 line receivers enable 
them to be used as Schmitt triggers in squaring 
up pulses. 


FIGURE 6—PULSE SQUARING 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


200 


74 


INTERFACE TYPES SN75123, SN75124 
CIRCUITS DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


LINE CIRCUITS 
e Meet IBM System 360 Input/Output Interface Specifications 
e Operate from Single 5-V Supply 

e TTL Compatible 


additional features of SN75123 line driver additional features of SN75124 line receiver 
e Plug-In Replacement for Signetics 8T23 e Plug-in Replacement for Signetics 8T24 
e 3.11-V Output at IOH = —59.3 mA e Built-In Input Threshold Hysteresis 
e Uncommitted Emitter-Follower Output e High Speed... Typical Propagation 
Structure for Party-Line Operation _ Delay Time = 20 ns 
e Short-Circuit Protection e Independent Channel Strobes 
e AND-OR Logic Configuration e Input Gating Increases Application 
Flexibility 
SN75123 SN75124 
JORN JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


description 


The SN75123 dual line driver and the SN75124 triple line receiver are both specifically designed to meet the 


input/output interface specifications for IBM System 360. They are also compatible with standard TTL logic and 
supply voltage levels. 


The low-impedance emitter-follower outputs of the SN75123 will drive terminated lines such as coaxial cable or twisted 
pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. Output 
short-circuit protection is provided by an internal clamping network which turns on when the output voltage drops 
below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be used 
during power-up and power-down sequences to ensure that no noise is introduced to the line. 


The SN75124 has receiver inputs with built-in hysteresis to provide increased noise margin for single-ended systems. 
An open line will affect the receiver input as would a low-level input voltage and the receiver input can withstand a level 
of —0.15 volt with power on or off. The other inputs are in TTL configuration. The S input must be high to enable the 
receiver input. Two of the line receivers have A and B inputs which, if both are high, will hold the output low. The 
third receiver has only an A input which, if high, will hold the output low. 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


SN75123 FUNCTION TABLE 


INPUTS OUTPUT H = high level 
¥ L = low level 


X = irrelevant 


SN75124 FUNCTION TABLE 
INPUTS OUTPUT 
A BtrR S 


ALL OTHER INPUT 
COMBINATIONS 


TB input and last two lines of the function table are applicable 
to receivers 1 and 2 only. 


SN75123 schematic (each driver) 


(16) 


Vcc 


TO OTHER 
LINE DRIVER 


GND 


TO OTHER 
LINE DRIVER 


SN75124 schematic (each receiver) 


1 
Vcc (16) 
TO OTHER 58 2 
RECEIVERS \V/ 4kQ 800 2 
R (14, 3, 10) LM 
(13, 7, 9) 
> | 
S (15, 4, 11) 
ane 
(8) 
ane (1,5, 12) 
TO OTHER p [2.6% 
RECEIVERS 
\/ »« » Veco bus 
+B input is provided on receivers 1 and 2 only 
Resistor values shown are nominal 
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SN75123 
DUAL LINE DRIVER 


SN75123 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage, Vor (see Note 1). «ec ke ee he ek ee ee 7V 
'WIGUEVONIADG. i. ee ee te eee eh hh er eK ek kt ee wh we eh e BM 
Output voltage LR AR GOR GRR So SO Be eee Skew RE RO Ree eee ee 7V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ......... «+ ss TW 
Operating free-air temperaturerange . . . . 1. ke ee ee ee ee ee ee 60°C to 75°C 
Storage temperaturerange . . 2... 1 1 ee ee ee ek ee ee e)~)6 65°C to 150°C 
lead temperature 1/16 inch from case for GO seconds: Jpackage .........2.4.+... . 4. . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package .........2.2.2.2.2. +... ~ 260°C 


SN75123 recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, Vcc. ww kk kt 4.75 5 §.25 V 
High-level output current, IOH  . . 1 ee ee ee ee —100 mA 
Operating free-air temperature, TA . . 2. 2. 2 1 ee ee ee ee ee ee 0 75 "C 


SN75123 electrical characteristics, VCC = 4.75 V to 5.25 V, Ta = 0°C to 75°C (unless otherwise noted) 


V 

(55 ECV 

Ta = 25°C 
A Vv 


High-level output voltage 


High-level output current 


Toler OFFstate output eurent ——~Veo=0.———Von=SVSSSC~*dCSC“‘“‘SCSC*OYCSCAC*SY 
Tiny Highevel input current Wiz 45V 
[los __Shortsiruit outputcurrent ? | Voo=8V, Tan2eOSSCSC*YSCSC‘“‘“‘*~SOYC mA 


los 
Seeiat s disenien ial Vcc = 5.25 V, All inputs at 2 V, A 
u current, outputs hi m 
=er sail r Outputs open 
Vcc = 5.25 V, All inputs at 0.8 V, 
IccL Supply current, outputs low 
Outputs open 


£ Not more than one output should be shorted at a time. 


SN75123 switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 
tpLH Propagation delay time, low-to-high-level output RL =502, Cy = 15pF, oe 
See Figure 1 [is 35 


NOTES: 1, Voltage values are with respect to network ground terminal, 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. 1n the J package, SN75123 chips are glass-mounted, 
3. The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output, 


TEXAS INSTRUMENTS 203 


NCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


204 


See eee ae i, 4 


TYPE SN75124 
TRIPLE LINE RECEIVER 


SN75124 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (ssa Note 1) . 6 6 ee ee we ee ew eee we ew ww 7V 
input voltage: Rinputwith Voc applied . 1. 6 ee ek ee ke Oe ee ee 7V 

R input with Vcc not applied cet ee ae ae ee ee es ae ee ee ee ee 6V 

mB, OPS 6g awe oe we tha eae he a ee ee he ee he ee ee tl 
Output voltage (ee eaege ot ae Ba we be we tee eee ee eee ak ee ee 7V 
CUPRITCUTTONE « vs 6 ¢ so 8 ee ee ee we Re RR eS we ae ew we wo ee we we 6 |6CRTDO A 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 4) ........... . +1W 
Operating free-air temperaturerange  . . . 1. 1 ee ee ee ee ee eee 60°C to 75°C 
Storage temperaturerange . . 1. 1 ee ee ee ee ee ee) 6 = 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage .........2.2.2.2..+. 2. +. ~ 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package ........ 2.2... 2. 8884 260°C 


SN75124 recommended operating conditions 
MIN NOM MAX UNIT 


supply Voltage, VOC . 6 «© a 6 eo eh ewe ee hh heh eh ttle eh e)6|6lCORG 5 6.25 V 

High-level output current, IOH «| ww ee —800 UA 
Low-level output current, Io Reo ke eee eae oe ee ee a 16 mA 
Operating free-air temperature, TA - - 2 6 6 8 ee ew ee ee ee ee 0 75 a 


SN75124 electrical characteristics, Vcc = 4.75 V to 5.25 V, Ta = 0°C to 75°C (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 


AB, ors Pp 2 
ViH High-level input voltage ees. a 
IL 


ee a) 
: pine sinensis ee iv | 


ViK Input clamp voltage Vec=5V l)=—12mA 


VT4+-VT— Hysteresist Ro Vec=5V, Ta = 25°C 
V(BR)I Input breakdown voltage Vec=5V, y= 10mA 


Vin=Vin min, Vip =Vipmax, | = 16mA, 
Vo Low-level output voltage i. a ft ls ale V 
See Note 3 
Input current at Ve=w7v ‘e 
m 
maximum input voltage V;=6V, Vec =0 a) 


I 
1 High-level input current il esha sed Ls eicinStesmemaeiiest uA 
rR [Meaty CCSC~SSSSCSCSCSC~«SY 


T Hysteresis is the difference between the positive-going input threshold voltage, V7, and the negative-going input threshold voltage, V7_. See 


Figure 4. 
Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 


SN75124 switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


tp_LH Propagation delay time, low-to-high-level output from R input 20 30 
See Figure 2 . 
tPHL Propagation delay time, high-to-low-level output from R input 20 30 


NOTES: 1. Voltage values are with respect to network ground terminal. 
3, The output voitage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output, 
4, For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 


which starts on page 21.I1n the J package, SN75124 chips are glass-mounted 


2 
1.7 
Vin =V in, Vit=Vipmax, | = —800 yA, 
VOH High-level output voltage 1H IH min it es ll ? 2.6 
See Note 3 
. | ow 
H 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


3V ¥OC 


PULSE 
GENERATOR 
(see Note A) 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1—SN75123 SWITCHING TIMES a 


Vcc 2.6V 


84.5 {2 


1N3064 
GENERATOR 


see Note A 


SSS SS ae ——s semen pom | 
1 (See Note B) 


TEST CIRCUIT VOLTAGE WAVEFORMS 


OUTPUT 


FIGURE 2—SN75124 SWITCHING TIMES 


NOTES: A. The pulse generator has the following characteristics: Zou, ~ 50 22; ty, = 200 ns, duty cycle = 50%. 
B. Cy includes probe and jig capacitance. 


TEXAS INSTRUMENTS 205 


INCORPORATED 
POST OFFICE BOX 8012 e¢ DALLAS, TEXAS 75222 


TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


TYPICAL CHARACTERISTICS 


SN75123 SN75124 
OUTPUT CURRENT OUTPUT VOLTAGE 
VS vs 
OUTPUT VOLTAGE RECEIVER INPUT VOLTAGE 
—300 
—250 
< > 
F _9200 | 
§ 
$ 
=! 
e —150 ~ 
=) jor 
£ 5 
6 -100 7 
| oO 
2 > 
—50 
> 
005 115 225 3 35 4 45 5 00204 0608 1 12 14 1618 2 
Vo-—Output Voltage V Vj—Input Voltage—V 
FIGURE 3 FIGURE 4 


TYPICAL APPLICATION DATA 


00 w> 


m 
are 


i 95-2 COAXIAL CABLE SF _ 
) > | eee 6 i> 


| 
Lion om omeeie J aoe 
} 8 


1/3 SN75124 4 


Ls ie acinar e 


FIGURE 5—UNBALANCED LINE COMMUNICATION USING ‘123 AND ‘124 
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INTERFACE 


TYPES SN75125, SN75127 


CIRCUITS SEVEN-CHANNEL LINE RECEIVERS 


BULLETIN NO. DL-S 7712457, JANUARY 1977 


Meets IBM 360/370 1/O Specification 
Input Resistance ...7kQ to 20 kQ 
Output Compatible with DTL or TTL 
Schottky-Clamped Transistorst 
Operates from Single 5-V Supply 

High Speed . . . Low Propagation Delay 


Ratio Specification for Propagation Delay 
Time, Low-to-High/High-to-Low 


e Seven Channels in one 16-Pin Package 


e Standard Vcc and Ground Positioning 
on SN75127 


description 

The SN75125 and SN75127 are monolithic seven- 
channel line receivers designed to satisfy the require- 
ments of the IBM System 360/370 input/output 
interface specifications. Special low-power design and 
Schottky clamped transistors allow for low supply- 
current requirements while maintaining fast switching 
speeds and high-current TTL outputs. The SN75125 
and SN75127 are characterized for operation from 
0°C to 70°C. 


schematic (each receiver) 


SN75125 


J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


6] 
i” 

1 AAs A dA 

EN ENDO | 


1A 2A 3A 4A 5A 6A 74 GND 


SN75127 
J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


64 7A GND 


TO OTHER 


TO OTHER 
CHANNELS 


tintegrated Schottky-Barrier diode- 
TEXAS INSTRUMENTS clamped transistor is patented by 
INCORPORATED Texas Instruments. U. S. Patent 


POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 Number 3,463,975. 
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TYPES SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Voc (see Note 1). 1 ww ee te ee ee ec he ee AY 
input voltage range: SN75125 . . ww ee we ke ee ee ee lh el el OTE V tO7V 

GN7512). «ec ee eee eee we ee ee ee eee ee ee ee RSV TY 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . . ....... =. =. 800mW 
Operating free-air temperature range. . 1 we ee 0°C to 70°C 
Storage temperature rang? cc ee eR we ee ee we ee we —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ...... 1. ee ee ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . ..... 1. ee ew ee ee 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 21. In the J package, SN75125 and SN75127 chips are glass-mounted. 


recommended operating conditions 


Supply voltage, VCG wk tt ht wt le ll kl ee] 64S 5 5.5 V 

High-level output current, IOH ee aeebn eee ea we ee Be G —0.4 mA 
Low-level output current, |IOL . . . 1... ee ee ee 16 mA 
Operating free-air temperature, TA. . . . . . ee 0 70 "6 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS 


los Short-circuit output current* Vec=55V, Vo=0 —18 
Veco =4.5V,0V, i 

ry Input resistance i pees 7 
AV, =0.15 V to 4.15 V 
Vcc =5.5V, Ion = —0.4 mA, 
All inputs at 0.7 V 


Vcc =55V, lol =16mMA, 
All inputs at 4 V 


Supply current 


T All typical values are at Voc = 5 V, Ta = 25°C. 
+Not more than one output should be shorted at a time, 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS 
tPLH Propagation delay time, low-to-high-level output 


tPHL | Propagation delay time, high-to-low-level output 


tPLH RL =4002, Cy=50pF, 
PHL Ratio of propagation delay times See Figure 4 
TTHL Transition time, high-to-low-level output 
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TYPES SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


Ry, = 400 2 
(See Note C) 


PULSE 
GENERATOR 
(See Note A) 


L= 50 pF 


, ‘(See Note B) 


TEST CIRCUIT 


| 
OUTPUT | Nosv 
| 


VOLTAGE WAVEFORMS 
FIGURE 1 
NOTES: A. The pulse generator has the following characteristics: Zoy4 ~ 50 2, PRR = 5 MHz. 
B. Cy includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 


TYPICAL CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS 


4 4 
, % 
2 3 2 3 
io) io) 
m > 
2 2 
= 2 5 2 
¢ ¢ 
O - O 
S| | [merci] | | | FF LT ET | EET 
1 : me 1 
Vecrsvt + FUE | tt Notoad | | |f | if) | 
Noted Tt) LU] | tase ETE 
@) Ss Se eee ED @) ES Ge) 
0 1 2 0 1 2 
V;—Input Voltage—V V—Input Voltage—V 
FIGURE 2 FIGURE 3 
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TYPES SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


INPUT CURRENT 
vs 
INPUT VOLTAGE 


No Load 


Coe 
PTA ET TT 


1;—Input Current—mA 


V,—Input Voltage—V 


FIGURE 4 


LOW-LEVEL OUTPUT VOLTAGE SUPPLY CURRENT 
VS vs 


OUTPUT CURRENT SUPPLY VOLTAGE 


All seven channels 


7 No Load 

wo _ ° 

= S 

S i. 

: 3 

£ 5 

= O 

oO > 

s é 

& 3 

= | 

8 8 

F 

‘e) 

> 

IQ—Output Current—mA Vcc-—Supply Voltage—V 
FIGURE 5 FIGURE 6 
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FUTURE PRODUCT TYPE $SN75126 
TO BE ANNOUNCED SINGLE-ENDED LINE DRIVER 


JANUARY 1977 


e Meets IBM System 360/370 Input/Output 
interface Specifications (GA22-6974-3) 


e TTL and CMOS Input Compatibility 
e Party-Line Operation 

e 3.11-V Min Output at IOH = —60 mA 
e Schottky Circuitry 


description 


The SN75126 isa line driver that meets |BM System 360/370 I/O Specification GA22-6974-3. Schottky-diode-clamped 
transistors? are used for fast switching speeds. It has a guaranteed output of 3.11 volts minimum at an IOH of —60 mA. 


The SN75126 will be characterized for operation from 0 C to 70°C. 


packages: J or N dual-in-line package 


tintegrated Schottky-Barrier diode- 
TEXAS INSTRUM ENTS clamped transistor is patented by 211 
INCORPORATED Texas Instruments. U. S. Patent 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 Number 3,463,975. 
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INTERFACE TYPES SN75128, SN75129 
CIRCUITS EIGHT-CHANNEL LINE RECEIVERS 


BULLETIN NO. DL-S 7712569, JANUARY 1977 


e Meets IBM 360/370 I/O Specification sen 

e Input Resistance...... 7 kQ to 20 kQ JOR N DUAL IN-LINE PACKAGE 
. (TOP VIEW) 

e Output Compatible with DTL or TTL 

e Schottky-Clamped Transistorst 

@ Operates from a Single 5-Voit Supply 

e High-Speed... Low Propagation Delay 

e Ratio Specification... tpLH/tPHL 


e Common Strobe for Each Group of 
Four Receivers 


e $N75128 Strobe... Active-High 
SN75129 Strobe... Active-Low 


description 


The SN75128 and SN75129 are eight-channel line 
receivers designed to satisfy the requirements of the 
input-output interface specification for 1BM 360/370. SN75129 

Both devices feature common strobes for each group ORM slg oats Reena 
of four receivers. The SN75128 has an active-high en 

strobe; the SN75129 has an active-low strobe. Special 


low-power design and  Schottky-diode-clamped av 
transistorst allow low supply-current requirements = | 6 | a= fed =C) 
while maintaining fast switching speeds and _ high- 
current TTL outputs. The SN75128 and SN75129 are rf ~— ~¢— f— [— [ [ [ ¥ 
characterized for operation from O°C to 70°C. Py & é 4 & a & P| 

® 2608 


~ 
a 


1S 


positive logic: Y = AS 


ape 
ard AAAAA 
plist 

1A 2A 


pliglipshekigU phigh 
3A 4 A 64 7A 8A 


Tintegrated Schottky-Barrier diode- 
TEXAS IN STRUMENTS clamped transistor is patented by 213 
INCORPORATED Texas Instruments. U.S, Patent 


POST OFFICE BOX 5012 e¢ DALLAS, TEXAS 75222 Number 3,463,975. 


TYPES SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 


schematic (each receiver) 


Jk , OUTPUT 
Y 


T 
| ; 
| : 
| o GND 
Ir 7 
hill wey? | ii 
jt | | 
|| 2 
| | 
ONE OF TWO j | ae. | 
(isces‘nz spumaminm’ coy: clemianciby “} lepine 6. vegies’ (RY Geiaas) 6) eee @: ‘aeiuemdb' Geena o. Summa) i ' | 
| 
| | COMMON | 
CIRCUITRY 
| | 
ee a a | 
TO THREE en see 
OTHER TO SEVEN 
CHANNELS OTHER CHANNELS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2... 1. ee ee ee ee TN 
Ainputvoltagerange ... 6 8 «ws ee ee ee we ltl kt et et tw et tt tl ww OIE V 107 V 
Strobe input voltage a a ee ee ee ee ee ee a .7V 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note2) ......... . . 800 mW 
Operating free-air temperature range . . 2... 1 1 ee ee ee ee ee ee ee ee ee 60°C to 70°C 
Storage temperature range Ree e ke ae aneaeeaeweruneen as . —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ......2.2.2.2.2.2.42.2. 4... . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package ........2.2.2.+2.2.4. 4... . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, SN75128 and SN75129 chips are glass-mounted., 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, Vcc ee ee ee ee ee ee ee ee eee ee eee 5 5.5 V 
High-level output current,IOH . 2. 1. we ee ek ke —0.4 mA 
Low-level outputcurrent,|OL 2... 1 1. ee ee ee ek ek 16 mA 
Operating free-air temperature, TA. www we ee ee eee 0 70 "€ 
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TYPES SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
Po 


VOH_ High-level output voltage Vec =4.5V, Vc =0.7V, IOH = —0.4 mA 2.4 3.1 
VoL Low-level output voltage Vcc =4.5V, Vip = 1.7 V, lol = 16 mA 
S [Veo =45V, i= =18mA SE 


Eyed aaa : Voc =5.5V, Vj=3.11 V 0.3 
igh-level input curren 
1H g p Vec=5.5V, Vip=2.7V 
lj, Low-level input current 


—_ 
~ 


>to f> 
x ‘= 


N 


Voc =65.5V, V)=0.15 V 
Veco =5.5V, Vy =0.4V 


| 

o o 

NMirmola O};oO 
RIO “wi ™ 


GECEE 


los _—_ Short-circuit output current Vcc =5.5V, Vo=0 —18 —60 | m 
Vec=45V,0V, cropeny  avja0ievarev| 7 20 


aah 

oO 
Ww 
= 


SN75128 | Vcc =5.5V, Strobe at2.4V, All A inputs at 0.7 V 
SN75129 | Vcc =5.5V, Strobe at0.4V, All A inputs at 0.7 V 


_ 
o 
oe) 
—_ 


icc Supply current 


SN75128 | Vcc =5.5V, Strobe at2.4V, AllA inputs at 4 V 32 53 
SN75129 | Vcc =5.5V, Strobe at0.4V, AIlA inputs at 4 V 32 53 


TAII typical values are at Voc = 5 V, Ta = 25 C. 


ENot more than one output should be shorted at a time. 


switching characteristics, Vcc =5 V, TA = 25°C 


SN75128 SN75129 
PARAMETER TEST CONDITIONS 
MIN TYP MAX|MIN TYP MAX 


N 
oO 


tPLH Propagation delay time, high-to-low-level output 


tPHL Propagation delay time, low-to-high-level output 


tPLH Propagation delay time, high-to-low-level output 


wo 
oO 


tPLH 
—— Ratio of propagation delay times 
tPHL 


tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 


PARAMETER MEASUREMENT INFORMATION 


COTE PC aaa et fans dan 3V 
90% 
INPUT 
(See Notes Vre¢1 Vref2 
A, D, and E) 


10% 


FROM OUTPUT 


1 | 

ly 

10 ns 10 

| le ns Py 


UNDER TEST = OV 
! 
50 pF (See Note C) g—pi— tPHL le—pi— tery 
il be (See Note B) ah | i VOH 
= LOAD CIRCUIT - ; 2V 
OUTPUT | 
NOTES: A. Input pulses are supplied by a generator having the | 


following characteristics: Z5= 502, PRR = 5 MHz. 
B. Includes probe and jig capacitance. 
All diodes are 1N3064 or equivalent. 
D. The strobe inputs of SN75129 are in-phase with the i 
ausP ot le pp — tHe 'TLH —+—>I 
E. Vref1 = 0.7 V and Vrefo = 1.7 V for testing data (A) 
inputs, Vref, = Vref2 = 1.3 V for strobe inputs. 


o 


VOLTAGE WAVEFORMS 
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TYPES SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS 
FROM AINPUTS FROM AINPUTS 


vecrssv] | | [|] 
Vvecsv_| | | it] | 


pvocrsev [TTT 


Notod | | || | it) | 
Tas 28°C Seecian 


Vo—Output Voltage—V 
Vo—Output Voltage—V 


V,—!nput Voltage—V V—Input Voltage—V 


FIGURE 2 FIGURE 3 


INPUT CURRENT 
vs 
INPUT VOLTAGE, 
A INPUTS 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 
0.4 


1;—Input Current—mA 


Vo_—Low-Level Output Voltage—V 


V\—Input Voltage—V |¢—Output Current—mA 


FIGURE 4 FIGURE 5 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 7712485, JANUARY 1977 


INTERFACE 
CIRCUITS 


P-N-P Inputs for Minimal Input 
Loading (200 1A Maximum) 


® High-Speed Schottky Circuitry? 


e 3-State Outputs for Driver and 
Receiver 


e Party-Line (Data-Bus) Operation 
e Single 5-V Supply 
@ 40-mA Current Sink Capability (Driver) 


e Designed to be Functionally 
Interchangeable with Signetics 
N8T26 


description 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


The SN75136 is a quadruple transceiver utilizing Schottky-diode-clamped transistors.t Both the driver and receiver 
have three-state outputs. With p-n-p inputs, the input loading is minimized to a maximum input current of 200 WA. 


The SN75136 is characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


V 
Vec CC 


Req 
5k NOM 


OUTPUT 


Drivers: Reg = 35 82 NOM 
Receivers: Reg = 70 81 NOM 


FUNCTION TABLE (DRIVER) 


L 
H 


H = high level, L = low level, 


X = irrelevant, Z = high impedance 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 
Input voltage ... . 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): N package 
J package 


Operating free-air temperature range 

Storage temperature range cee ee ee ee ES 
Lead temperature 1/16 inch from case for 60 seconds: J package 
Lead temperature 1/16 inch from case for 10 seconds: N package 


NOTES: 1. Voltage values are with respect to network ground terminal. 


_7V 
55V 

1150 mW 

1025 mW 

0°C to 70°C 

. —65°C to 150°C 
. 300°C 

. 260°C 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 


starts on page 21. In the J package, SN75136 chips are glass-mounted. 


TENTATIVE DATA SHEET 


This document provides tentative information T | 

on a new product. Texas Instruments reserves EXAS N STRU M ENTS 
the right to change specifications for this INCORPORATED 

product in any manner without notice. POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


T integrated Schottky-Barrier diode- 

clamped transistor is patented by 

Texas Instruments. U.S. Patent 217 
Number 3,463,975. 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 


recommended operating conditions 


| tom ax_| vir 


| 
eceiver _ 
Low-level output current, Io. TS mA 


Operating free-air temperature, Ta 6) 70 


electrical characteristics over recommended operating free-air temperature and 
supply voltage ranges (unless otherwise noted) 


ViH High-level input voltage 
Vit__Lowlevel input vortege | 8,0,0,RE[ SSCS —i 
Vik Input clamp voltage B,D, DE, RE | 1;=—5 mA 


- = 
Vip =2V, Vii =0.85V, I =—10mA 2.6 3.1 
VOH_ High-level output voltage Ce In IL OH 
PR | Vi = 085V, Ton =—2 mA 
0 
0 


2 Me lo. =40 mA 
VoL Low-level output voltage 
PR | Vin = 2, ViL=0.85V, lo, =16mA 
_____ Off-state (high-impedance | 8,R | DEat085V REat2V, Vo-=26V 
02 state) output current rR | REat2V,  Vo=05V 
He Low-level input current 5,D,DE, RE | Vv; =O04V 


i. arena Voo=525V, No load Tar | ma | 


TAI typical values are at TA 25°C and Vec=5V. 
8 Only One Output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vog = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
Propagation delay time, low-to-high-level output 
sk ; : - - : CL = 30 pF See Figure 1 
Propagation delay time, high-to-low-level output 


Propagation delay time, low-to-high-level output 
= a 2 : CL=300pF, See Figure 2 
Propagation delay time, high-to-low-level output 


tpLz Output disable time from low level C. = 30 pF See Fone 
tpz_ Output enable time to low level 


tpLz Output disable time from low level 


- CL =300pF, See Figure 4 
tpz_ Output enable time to low level 


TENTATIVE DATA SHEET 


This document provides tentative information T | 

on a new product. Texas Instruments reserves EXAS N STRU M ENTS 
the right to change specifications for this INCORPORATED 

product in any manner without notice. POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


| TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


Vcc 


(see Note D) 


PULSE 
GENERATOR 
(see Note Aj 


CIRCUIT 
UNDER 
TEST 
(see Note B) 


C_ = 30 pF 
(see Note C) 


GND 


TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT 


2.6V Vcc 


(see Note D) 


CIRCUIT 


UNDER 
TEST 
PULSE (see Note B) Cy = 300 pF 
(see Note C) 


GENERATOR 
(see Note A) 


TEST CIRCUIT 
—| je—<5ns — | je—< 5 ns 
I 


OUTPUT 


VOLTAGE WAVEFORMS 
FIGURE 2—PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 


NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR = 10 MHz, duty cycle = 50%, Zou, ~ 50 22. 


B, All inputs and outputs not shown are open, 
C. Cy, includes probe and jig capacitance, 
D. All diodes are 1N916 or 1N3064. 


wi 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


2.6V Vcc BV 


B (all) 240 22 


CIRCUIT 
PULSE - 
RE UNDER 
GENERATOR TEST 


(see Note A) D (all) 


(see Note B) 


GND 


(see Note D) 
Cy * 30 pF 


(see Note C) 


TEST CIRCUIT 


po~ot < Srs <5ns 
i] a eT 


OUTPUT 


VOLTAGE WAVEFORMS 
FIGURE 3—RECEIVER ENABLE AND DISABLE TIMES 


VCC 5V 


2.6 V 


D (all) 70 82 

CIRCUIT 

UNDER 
TEST 


(see Note B) 


GND 


PULSE 
GENERATOR 
(see Note A) 


(see Note D) 


5 kQ 
(Probe) 


Cy = 300 pF 
(see Note C) 


TEST CIRCUIT 


je-et— << 5 rs e-o}— < Orns 
{ | 


OUTPUT 1.5V | 
10% 


VOLTAGE WAVEFORMS 
FIGURE 4—DRIVER ENABLE AND DISABLE TIMES 
NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR = 5 MHz, duty cycle = 50%, Zo, ~ 50 2. 
B. All inputs and outputs not shown are open, 
C. Cy includes probe and jig capacitance, 
D. All diodes are 1N916 or 1N3064, 
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INTERFACE TYPES SN55138, SN75138 
CIRCUITS QUADRUPLE BUS TRANSCEIVERS 


BULLETIN NO. DL-S 7712046, SEPTEMPER 1973 — REVISED JANUARY 1977 


@ Single 5-V Supply @ High-Speed Operation 


@ High-Input-Impedance, @ 100-mA Open-Collector Driver Outputs 
High-Threshold Receivers 


@ Common Driver Strobe 


e TTL/DTL Compatible Driver and 
Strobe Inputs with Clamp Diodes 


@ Four Independent Channels 
e TTL Compatible Receiver Output 


@ Available in Plastic or Ceramic 16-Pin 
Dual-In-Line Packages 


description JORN 


The SN55138 and SN75138 quad bus transceivers are BURLIN-LINE PRC KOE or ine 


designed for two-way data communication over 
single-ended transmission lines. Each of the four 
identical channels consists of a driver with TTL 
inputs and a receiver with a TTL output. The driver 
output is of the open-collector type, and is designed 
to handle loads of up to 100 milliamperes (50 ohms 
to 5 volts). The receiver input is internally connected 
to the driver output, and has a high impedance to 
minimize loading of the transmission line. Because of 
the high driver-output current and the high receiver- 
input impedance, a very large number (typically 
hundreds) of transceivers may be connected to a 
single data bus. 


The receiver design also features a threshold of Positive logic: 8 =DS. Rh =E 
2.3 volts (typical), providing a wider noise margin Each bus terminal, B, is a driver 
than would be possible with a receiver having the output and a receiver input. 
usual TTL threshold. A strobe turns off all drivers 


(high impedance) but does not affect receiver opera- FUNCTION TABLE FUNCTION TABLE 
tion. These circuits are designed for operation from a (TRANSMITTING) (RECEIVING) 


single five-volt supply and include a provision to 5 

minimize loading of the data bus when the power- NEVIS | OUR oN ll 
H H Xx L 

for operation over the full military temperature 

range of —55°C to 125°C; the SN75138 is character- 


supply voltage is zero. The SN55138 is characterized 
ized for operation from O°C to 70°C. H = high level, L = low level, X = irrelevant 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Continuous total dissipation at (or below) 


25°C free-air temperature (see Note 2) 


NOTES: 1, Voltage values are with respect to both ground terminals connected together. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 21. 1n the J package, SN55138 chips are alloy-mounted; SN75138 chips are glass-mounted. 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


recommended operating conditions 


Supply voltage, Vcc (45 5 65) 
[Driver output [100° 

Low-level output current, Io. 
eceiver output | 16 


[_snssi38_|___SN75138 
[MIN NOM MAX |MIN NOM MAx|~~" 
4.75 5 5.25 


High-level output current, loy Receiver output 
Operating free-air temperature, Ta 


PARAMETER TEST CONDITIONST |___SN656138__ Sees UNIT 
MIN TYP? MAX |MIN TYP? MAX 
High-level ee 2 eee 
ViH, Vv 
input voltage |e2 dl 
v as 


Low-level Driver or strobe 


output voltage Vit(R) = Vit max, oH = —400 vA 
ViIL(S) = 0.8 V, lot = 100 mA y 
VIH(S) =2YV, lol = 16mA 
Driver or strobe | Vcc = MAX, Vi=Vecc 


[Driver orstrobe|Vog= MAX, __Vj=2aV 
V 


Vec=5V, =4.5V, 
Vis) = 2 V 


LA 


Low-level 
OL 


output voltage 


Input current at 


| maximum input 
voltage 


High-level 


input current 


Low-level 


input current 


lcc Supply current 


' Short-circuit —— y MAX 
eceiver = 
Os output current ce 
V =2V, 
outputs high I(S) 
R, and S used with V, refer to the driver input, receiver input, and strobe input, respectively. 


V = MAX, V =0.45V, 
Vi(s) = 2V 
Input current ; 
. Receiver Vcc = 9, V,=4.5V 
with power off 
All driver Vcc = MAX, Vi(ip) =2V, 
outputs low Vi(s) = 0.8 V 
V = MAX, V =3.5V, 
All driver CC 1(R) mA 
Receiver outputs open 
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Parenthetical letters D, 
FAI typical values are at Voc =5 V, Ta = 25°C. 
SNot more than one output should be shorted at a time. 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


switching characteristics, Vcc = 5 V, Ta = 25°C 


Cy = 50pF, 


See Figure 1 


C. = 150F, 
See Figure 2 


Vtpey = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 


schematics of inputs and outputs 


EQUIVALENT OF EACH 
STROBE AND DRIVER INPUT 


EQUIVALENT OF 
EACH RECEIVER INPUT 


Vcc — 
INPUT ; 2k8S2 NOM 


PARAMETER MEASUREMENT INFORMATION 


TYPICAL OF ALL TYPICAL OF ALL 
DRIVER OUTPUTS RECEIVER OUTPUTS 


= Vcc 
130 2 NOM 


Vcc 


OUTPUT 
OUTPUT 


— TEST 
c POINT Vcc 
R 
FROM OUTPUT L. TEST FROM OUTPUT 
UNDER TEST POINT UNDER TEST 
T C. Te (See Note C) 
(See Note B) (See Note B) —— 


DRIVER 


INPUT -_ —\ 
\ 
(See Note D) 1.5V 15V corieias 
STROBE _/ | \ 
etl 
ke——— tp 

| soy temeemnem Wicyt 
DRIVER | RECEIVER 
OUTPUT 2.5V 2.5V Sue PurT 

VOL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY TIMES FIGURE 2—PROPAGATION DELAY TIMES 
FROM DATA AND STROBE INPUTS FROM RECEIVER INPUT 


NOTES: A. Input pulses are supplied by generators having the following characteristics: ty, = 100 ns, PRR = 1 MHz, t, <10ns, t¢ <10 ns, 
Zout ~ 50 82. 
B. Cy includes probe and jig capacitance. 


All diodes are 1N916 or 1N3064. 
D. When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high. 


oO 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


TYPICAL APPLICATION DATA 


P 


50 ft Belden =8795 
100-12 Telephone Cable 
or equivalent 


\ 
|. 1/4 SN55138 [1/4 sN55138_ | 


—— - OV = —— 0V 


TYPICAL VOLTAGE WAVEFORMS 
FIGURE 3—POINT-TO-POINT COMMUNICATION OVER 50 FEET OF TWISTED PAIR AT 5 MHz 


Belden =8795 
Telephone Cable 
or equivalent 


— 4V 


2V 


ov 
TYPICAL VOLTAGE WAVEFORMS 
FIGURE 4—PARTY-LINE COMMUNICATION ON 500 FEET OF TWISTED PAIR AT 1 MHz 


1000 ft RG-53 or equivalent 


I 
LvasNss98_| 2 L_vesuessss_] 


3V 
— 2V O} ay Ao CR 
—Oov —- — — ov 
TYPICAL VOLTAGE WAVEFORMS 
FIGURE 5—POINT-TO-POINT COMMUNICATION OVER 1000 FEET OF COAX AT 1 MHz 
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DRIVER TRANSFER CHARACTERISTICS 


Vo(D)—Driver Output Voltage—V 


0 ew Ween sara eet oe 
2 3 4 
Vi(p)—Driver Input Voltage—V 


FIGURE 6 


Ta = 125°C |) 
| | 
eee —- 
0 1 


STROBE-TO-DRIVER OUTPUT 
TRANSFER CHARACTERISTICS 


[ve-sev | 
f___| vcc=5V_ | 
[vee-aev | 
f ae ee 


ee | 


Vi(D) =2V 


a Ta =25°C 
Load = 502 to Vcc 


Vo(D)—Driver Output Voltage—V 


0 1 2 3 4 
V1(S)—Strobe Input Voltage—V 
FIGURE 9 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT (RECEIVER) 


VOH(R)—High-Level Output Voltage—V 


0 5 10 15 20 25 30 35 40 
1OH(R)—High-Level Output Current—mA 


FIGURE 12 


TYPICAL CHARACTERISTICSt 


VO(R)—Receiver Output Voitage—V Vo(D)—Driver Output Voltage—V 


VOH(R)—High-Level Output Voltage—V 


TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


DRIVER TRANSFER CHARACTERISTICS 


| Vi(s) = 0.8 V 
Ta = 25°C 
Load = 502 to Vcc 


| 


V1(D)—Driver Input Voltage—V 
FIGURE 7 


RECEIVER TRANSFER CHARACTERISTICS 


10 kQ 


All 
diodes 
1N914 


Vi(R)—Receiver Input Voltage—V 
FIGURE 10 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT (RECEIVER) 


0 5 10 16 20 2 30 35 40 
1OH(R)—High-Level Output Current—mA 


FIGURE 13 


T Data for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only. 
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Vo(D)—Driver Output Voltage—V 


Vo(R)—Receiver Output Voltage—V 


VOL(R)—Low-Level Output Voltage—V 


STROBE-TO-DRIVER-OUTPUT 
TRANSFER CHARACTERISTICS 


eee 


V1(S)—Strobe Input Voltage—V 
FIGURE 8 


RECEIVER TRANSFER CHARACTERISTICS 


Vi(R)—Receiver Input Voltage—V 
FIGURE 11 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT (RECEIVER) 


Vcc = 4.5 V 
Vi(R) = 3.5 V 


0 10 20 30 40 40 50 
1OL(R)—Low-Level Output Current—mA 


FIGURE 14 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICST 


RECEIVER INPUT CURRENT 


LOWLEVEL, re VOLTAGE , vs RECEIVER INPUT CURRENT 
RECEIVER INPUT VOLTAGE vs 
OUTPUT CURRENT (DRIVER OUTPUT) RECEIVER INPUT VOLTAGE 
> 
® < < 
g J J 
$ S S 
3 5 3 
3 a a 
—_ c c 
3 s - 
® o o > 
J > > 
. = wo 
é g : : 
call ac ac I 
1 i" L 8 
a) ca > 
= 7 = 
2) 
> 
0 50 100 150 200 250 # 300 0 1 2 3 4 5 6 
IOL(D)—Low-Level Output Current—mA Vi(R)—Receiver Input Voitage—V Vi(R)—Receiver Input Voltage—V 
FIGURE 15 FIGURE 16 FIGURE 17 
SUPPLY CURRENT 
vs SUPPLY CURRENT PROPAGATION DELAY TIMES 
SUPPLY VOLTAGE vs vs 
(ALL DRIVER OUTPUTS LOW) SUPPLY VOLTAGE FREE-AIR TEMPERATURE 
32 
* eine Ta = 28°C BA al Cc 50 pF,R 50 22, See F 1 
Vi(pD) =2V Vi(g) = 0.8 V river oa A he pF, agi , See Figure 
mn Driver loads = 1kQ22 to5 V Dies Loads 4 Mo BY 28 |Receiver load: CL = 15 pF, Ri = 400 £2, See Figure 24 
< R output open c 
= 60 rs T 24 
iL pI 3 
& 50 : E 20 
3 3 z 
a Qa 
a & Ss . 
g 2 a ‘12 
| ‘5 = 
oO 
© 2 © 6 8 — 
| Vy | | : art 
_wza 
A| | | 
0 a | — fe) 
0 1 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 —60 -40-—20 0 20 40 60 80 100 120 140 
Vcc—Supply Voltage—V Vcec—Supply Voltage—V Ta—Free-Air Temperature—C 
FIGURE 18 FIGURE 19 FIGURE 20 
PROPAGATION DELAY TIMES DRIVER PROPAGATION DELAY TIMES RECEIVER a DELAY TIMES 
vs vs 
SUPPLY VOLTAGE LOAD CAPACITANCE LOAD CAPACITANCE 
30 Driver load: CL = 50 pF, RL = 50 2, See Figure 1 Vcc =5V 
Receiver load: Cy = 15 pF, Ru = 400 ©, See Figure 2 Ri = 400 £2, See Figure 2 
25 I ! 
n vw 
T tPHL(S-D) . ‘ 
& of +4 : E 
ke Has - 
> > 
3 15 La. 3 Ss 
a 8 ET 3 : 
8 5 8 
% 10 5 3 
g 4 
8 $ 8 
a . & a 
0 
45 46 474849 5 515253 54 55 0 20 40 60 80 100 120 140 160 180 200 Oo 10 20 30 40 50 60 70 80 
Vcc—Supply Voltage—V Ci.—Load Capacitance—pF C_—Load Capacitance—pF 
FIGURE 21 FIGURE 22 FIGURE 23 


tT Data for temperatures below O°C and above 70°C is applicable to SN55138 circuits only. 
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INTERFACE TYPES SN55140, SN55141, SN55142, SN55143, 


SN75140, SN75141, SN75142, SN75143 
ee DUAL LINE RECEIVERS 


BULLETIN NO. DL-S 7712456, JANUARY 1977—REVISED AUGUST 1977 


features common to all eight types 


SN55140, SN55141... 


e Single 5-V Supply e Adjustable Reference Voltage %G OUAL-IN-LINE PACKAGE 
SN75140, SN75141... 
@e +100 mV Sensitivity e TTL Outputs JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 
e For Applications As: e TTL-Compatible Strobe : 


2 COM LINE 
Yoc OUTPUT REF INPUT 


Single-Ended Line Receiver 
Gated Oscillator 
Level Comparator 


@ Designed for Party-Line 
(Data-Bus) Applications 


features of ‘140 and ‘141 features of ‘142 and ‘143 
e Common Reference Pin e Individual Reference Pins 
© Common Strobe e Individual Strobes 
e ‘141 Has Diode-Protected e Internal 2.5-Volt Reference 
Input Stage for Power-Off Available dureur eras cave 
Condition e ‘143 Has Diode-Protected sito 
Input Stage for Power-Off sssiiilon taste 
Condition see function table 


SN55142, SN55143 ... J DUAL-IN-LINE PACKAGE 
description SN75142, SN75143 ...J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

Each of these devices consists of a dual single-ended 2 2 2 eee 
line receiver with TTL-compatible strobes and a. eee = 

outputs. The reference voltage (switching threshold) 
is applied externally and can be adjusted from 1.5 
volts to 3.5 volts, making it possible to optimize noise 
immunity for a given system design. A 2.5-volt 
internal reference is available for use on the ‘142 and 
‘143. Due to its low input current (less than 100 
microamperes), it is ideally suited for party-line 


(bus-organized) systems. 


The ‘140 has a common reference voltage pin and a 
common strobe. The ‘141 is the same as the ‘140 
except that the input stage is diode protected. Each 
receiver of the ‘142 has an individual reference 
voltage pin and an individual strobe. The ‘143 is the 
same as the ‘142 except that the input stage is diode 
protected. The internal reference voltage of the ‘142 
and ‘143 can be externally adjusted with a single 
resistor from 1.5 volts to 3.5 volts. Pin 2 must be left open on parts date-coded 7736 or lower. 


positive logic: see function table 


NC—No internal connection 


FUNCTION TABLE 
(EACH RECEIVER) 


LINE INPUT STROBE | OUTPUT 


Vref — 100 mV L H 
X L 
H i. 


< 
> Vref + 100 mV 
H = high level, L = low level, X = irrelevant 


Xx 
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TYPES SN55140, SN55141, SN55142, SN55143, 
SN75140, SN75141, SN75142, SN75143 
DUAL LINE RECEIVERS 


schematic (each receiver) 


0 Vcc 
750 TO OTHER 
LINE RECEIVER 
4000 
aie 1500 INTERNAL 
INPUT (L) © O REFERENCE 
GENERATOR 
COM REF (140, 141) 
REFERENCE (142, 143)9 ae: 
-4 O OUTPUT 
Lge “a NL -_ ! 
| 
I 
2900 
TO OTHER 
IVER 
LINE RECE © GND 


LEGEND: 


scores was U0 and BT Harkeas cdl TO OTHER LINE RECEIVER 


HH +++ "140 and "142 devices only 


a A a ee COMMON 

29HOIO| 142 and ‘143 devices only STROBE 

Resistor values shown are nominal and in ohms. 5 STROBE 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Voc (see Note 1) . . 2s ee ee ee ew ey el TV 
Reference input voltage, Vref . - - - ee ee ee eee ew. BEV 
Line input voltage with respect toground .......... 2.6 2. 22. 2 2 ee ee.) 6 =2V 05.5 V 
Line input voltage with respect to Vref - - ee ee ee eee. 6B 
mirood Ot WOIGOe . fs ke eR eee eh a ew ee we ee ee ee Ho 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . ...... =... . 600mW 
Operating free-air temperature range: SN55’Circuits . . . . . .. . 1 ee ee ee ee 55°C to 125°C 
SN76 Circuits . 6 4 6s epee ee hee eh ee we se OCT 
Storage temperature range ee ee ee ee ee ee ee eee ee a ee 
Lead temperature 1/16 inch from case for 60 seconds: Jor JG package ........2.2.2.+. 2... . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Nor Ppackage ...... 2.2.2.2... . 4.4. . 260°C 


NOTES: 1. Unless otherwise specified, voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J and JG packages, these chips are glass-mounted, 


recommended operating conditions 


SN55’ CIRCUITS SN75’ CIRCUITS 
[MIN NOM MAX | MIN NOM Max | ~~ 
p45 0 5 55 | 45 58S | VC 
Reference input voltage, V ref 1.5 3.5 1.5 3.5 
pT V 


ee 
es 


Operating free-air temperature, TA 
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TYPES SN55140, SN55141, SN55142, SN55143, 
SN75140, SN75141, SN75142, SN75143 
DUAL LINE RECEIVERS 


electrical characteristics over recommended operating free-air temperature range, 
Vcc = 5 V # 10%, Vr o¢ = 1.5 V to 3.5 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 


ViL(L) Low-level line input voltage Vref — 100] mV 


VIH(S) High-level strobe input voltage 
Vit(s) Low-level strobe input voltage 


VILIL) = Vref — 100 mV, Vitis) = 0.8 V, 


Vv High-level output voltage 2.4 
OH g p g lon =-400 vl 
VIH(L) = Vref + 100 mV, ViL(s) = 0.8 V, 
lot = 16 mA 
VOL Low-level output voltage 
VIL(L) = Vref — 100 mV, Vini(s) =2V, 
lol = 16mA 


Vik(sS) Strobe input clamp voltage 


Strobe input current 


1W(S) =—12mA 


1(S) at maximum Vi(s) = 5.5 V 


; Com strb 
input voltage 


Strobe 
Com strb 


Vi(s) = 2.4 V 


High-level es 
NH input current Vit) = Vee: Vret= 7-5 ¥ 
| Reference | 
ia all aaa 
om ref 
Vi(s) = 0.4 V a 
Low-level =aa 
ow-feve - - 
Me tnccepactiereni ViiL) = 0 V, Vref = 1.5 V ee 
| Reference | 4 
Vi(L) = 1.5 V, Vref = OV P10 


| ref. Vec=SV,! =0 2.3 2.5 27 
ise Internal reference 142, '143 cc » Igen 


Generator voltage Vcc =5 V, lagen = 70 uA 


los Short-circuit output current+ = 5, 
IcCCH Supply current, output high Vi(s) =O V, Vi(L) = Vref — 100 mV 


lccL Supply current, output low Vi(s) =O V, Vi(L) = Vref + 100 mV 


< 
2) 
co) 
oO 
oO 
< 


~ w 
oO ol 
2 
3/3 = re 
aeB<] = ]2] & [ely < [<i 


N 
oS 


= 
ee) 


30 


N 
o 
Ww 
ol 


Tan typical values are at Voc = 5 V, Ta = 25°C. 
tonly one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Vref = 2.5 V, Ta = 25°C 


LHL) Propagation delay time, low-to- 
high-level output from line input 

ena Propagation delay idee jaca 
Statik tal from line input C) = 15 pF, Ry, = 400 2, See Figure 1 
Propagation delay time, low-to- 

*PLH(S) high-level output from strobe input 

ee Propagation delay time, high-to- pe 
low-level output from strobe input 
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TYPES SN55140, SN55141, SN55142, SN55143, 
SN75140, SN75141, SN75142, SN75143 
DUAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vcc OUTPUT 


' 
| ! 
| 
| 
is “Siete STROBE | | | 
(See Note D) INPUT | 15V 15 Vk 
10% | Is 4 oy 
| | 


LINE 
INPUT 
STROBE 
INPUT | < etea? 'PHLIL) ++—o} loeb PLL) ait idee ke—*t+ 'PLH(S) 
=15p 
———— | eee Le _| (See Note C) | | | | VOH 
L | OUTPUT 15V 15V 15V SV 
= = = ae as ie Wig 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 1 
NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR = 1 MHz, duty cycle < 50%, Zout @ 50 2. 
B. Unused strobe is to be open or high. 
C. Cy includes probe and jig capacitance. 
D. All diodes are 1N3064. 
TYPICAL CHARACTERISTICS 
OUTPUT VOLTAGE 
VS 
LINE INPUT VOLTAGE 
Vcc =5V 
Vref =2.5 V 
Vis) =O V 
TA =25°C 
7 
(+3) 
mo 
$s 
io) 
> 
~ 
am 
Q 
~ 
= | 
9 
oO 
> 
0 1 2 3 4 5 
Vi(L)—Line Input Voltage—V 
FIGURE 2 
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TYPES SN55140, SN55141, SN55142, SN55143, 
SN75140, SN75141, SN75142, SN75143 
DUAL LINE RECEIVERS 


TYPICAL APPLICATION DATA 


line receiver 


5V STROBE 


OUTPUT 


%2 SN75361A = ¥%SN75140/ % SN75141 


high fan-out from standard TTL gate 


STROBE 


ANY 
SERIES 54/74 
LOGIC 


| SN75140 / SN75141 


Lee io ee 


t Although most Series 54/74 circuits have a guaranteed 2.4-V output at 400 WA, they are typically capable of maintaining a 2.4-V output level 
under a load of 7.5 mA. 


dual bus transceiver 
Vec=5V +5 V 


Rt (50 to 100 82 depending 
T_ ~T DATA BUS on line impedance) 


DATA IN 
O 
DATA IN ) > | 


TROBE 
oTnOe | __%#SN754538 | | 
Vec=5V = 


\ 
+5 V O > ) > O DATA OUT 


| DATA OUT 
DATA OUT Vref =1.5V to3.5V | STROBE 
STROBE ea | 


poo | I Ea 

L____4 “aco 

’% SN75140/% SN75141 
Using this arrangement, as many as 100 transceivers can be connected to a single data bus. The adjustable reference 
voltage feature allows the noise margin to be optimized for a given system. The complete dual bus transceiver 
(SN75453B driver and SN75140 receiver) can be assembled in approximately the same space required by a single 16-pin 
package, and only one power supply is required (+5 V). Data In and Data Out terminals are TTL compatible. 


DATA OUT | aL 
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TYPES SN55140, SN55141, SN55142. SN55143, 
SN75140, SN75141, SN75142, SN75143 
DUAL LINE RECEIVERS 


TYPICAL APPLICATION DATA 


schmitt trigger EXAMPLES OF TRANSFER CHARACTERISTICS 


11 a 


j j | 
$ i : 

3 $ nm 

SIGNAL 3 2 = 
INPUT © 35 3 

: : = 
= > 

mT = 

| 

: : : 0 0.5 1 1.5 2 2.5 3 

%SN75141 Vi—Input Voltage—V V j—Input Voltage—V 


a Slowly changing input levels from data lines, optical detectors, and other types of transducers may be converted to 
standard TTL signals with this Schmitt trigger circuit. R1, RE and RT may be adjusted for the desired hysteresis and 
trigger levels. 


gated oscillator 


OSCILLATOR FREQUENCY 
vs 
RC TIME CONSTANT 


SN75140/ 
SN75141 


Vref 


f—Frequency—MHz 


0.4 0.7 1 
RC Time a 


ae , 
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TYPES SN55140, SN55141, SN55142, SN55143, 
SN75140, SN75141, SN75142, SN75143 
DUAL LINE RECEIVERS 


TYPICAL APPLICATION DATA 


level detector 


SN75 142/ STROBE 
SN75143 


eee Ore 


‘ MINIMUM LEVEL 
1> DETECTOR OUTPUT 


. MAXIMUM LEVEL a 


| DETECTOR OUTPUT 


SIGNAL 
INPUT 


STROBE 


Vec = 5V 


2.74 k2 


77 
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INTERFACE TYPE SN75150 
CIRCUITS DUAL LINE DRIVER 


BULLETIN NO. DL-S 7711428, JANUARY 1971—REVISED JANUARY 1977 


Satisfies Requirements of EIA JG OR P DUAL-IN-LINE PACKAGE 
Standard RS-232-C (TOP VIEW) 


OUTPUT OUTPUT 


e Withstands Sustained Output Short- Vec+ 1¥__ _2v Vec- 
Circuit to any Low-Ilmpedance 
Voltage between —25 V and 25 V 


@ 2 us Max Transition Time through 
the +3 V to —3 V Transition Region 
under Full 2500-pF Load 


e Inputs Compatible with Most TTL 
and DTL Families 


e Common Strobe Input ae ac a eas 


e inverting Output 


e Slew Rate can be Controlled with schematic (each line driver) 
an External Capacitor at the Output 


Vcc+Oo 


e Standard Supply Voltages... +12 V LINE DRIVER 


INPUT 
A O 


description STROBE, 


Ss 


TO OTHER 
LINE DRIVER 


The SN75150 is a monolithic dual line driver 
designed to satisfy the requirements of the standard 
interface between data terminal equipment and data 


communication equipment as defined by EIA “ye 

Standard RS-232-C. A rate of 20,000 bits per second 

can be transmitted with a full 2500-pF load. Other ae. 

applications are in data-transmission systems using picid 

relatively short single lines, in level translators, and 

for driving MOS devices. The logic input is Component values 

compatible with most TTL and DTL families. shown are nominal 

Operation is from +12-volt and —12-volt power 

supplies. The SN75150 is characterized for operation 

from 0°C to 70°C. LINE DRIVER 

Vec-0 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage Vcc+ (see Note1) . . . . 2. 2. wee ee ee ee ee TEV 
SUPDIY Voltage VG . 2 « 8 es ee oe KR eR Hh eh hh hUhhUhlUmhlUm lhl hl le lll lk Olle OU hlhUwl VY 
NpUEYONIGRG 6. gw ee we ee «ee ee +e oe ee ee ee eh Oe eh ee hl! heh eh rh Ue hURIEY 
Applied output voltage. . . 2. 2. 2... eee +25 V 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 2): JG package. . . . . 925mW 
Ppackage . . . . . 1000 mW 

Operating free-air temperature range . . . . .. . . . . ee ee ee eee ee es OPE to 70°C 
Storage temperature range —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JG package . . ...... =~... . . . . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage ....... =... . . . . . 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 


a ° a a ‘ _ . 
2. For operation above 25 C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21.In the JG package, SN75150 chips are glass-mounted. 
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TYPE SN75150 
DUAL LINE DRIVER 


REVISED JANUARY 1977 


recommended operating conditions 
MIN NOM MAX UNIT 


supply voltage Vcce «6 2 se ee ee Rw ee ek ek 10.8 12 3.2 V 
Supply VOITAgGE VOC « 6 6 be we eR ee eh eh eh rd: 6h CUHK RMT CV 
Iiiput voltage, Vi. . «5 * © we a ew ke we we OR ee ee kee ee 0 55 V 
Applied output voltage, VO. . 2. 2 ww we £15 V 
Operating free-air temperature, TA... 2 1. ee ) 700CO*c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER \aind TEST CONDITIONS MIN TYP? MAX 
FIGURE (SEE NOTE 3) 


Vin High-level input voltage es 


Vit Low-level input voltage 


VOH High-level output voltage 
VOL Low-level output voltage 


MH High-level input current 


Vec+ = 10.8 V, 
ViL =90.8V, 
Vec+ = 10.8 V, 
VIH=2V, 


Vcc— = -13.2 V, 


Vcc = —13.2 V, 


Voc. = ~12.2V, 
RL =3k2to7kQ 
Vcc— =-10.8 V, 
RE =3kQto7kQ 


We Low-level input current 


2 20 

2 : 
Vo = 25 V 
Vect=13.2V, | Vo=—25V 
Vec—=—13.2V | Vo=OV, Vi 
= —30° 
2a 
1 
17 


m 
m 


los Short-circuit output current? 


2 
5 
—3 
=3V 10 15 
Vo=0V, V;=0V |-10 —15 
8 
9 


Vec+ = 13.2 V, Veo. = 12.2 V, 
Vv, =0V, Ru =3 kQ, 
Ta = 25°C 
Vec+ = 13.2 V, Vcc=— = -13.2 V, 
Vi =3 V, Ri =3 kQ, 
Ta = 25°C 


ICCH+ Supply current from Vcc+, high-level output 


2 
z= 
1 
3 
3 
5 


Cc 
= 
- 


ICCH— Supply current from Vcc_, high-level output 
IccL+ Supply current from Vcc, low-level output FBT 

5 
IcCL— Supply current from Vcc_, low-level output m 


NOTE 3:The algebraic convention where the more positive (less negative) limit.is designated as maximum is used in this data sheet for logic 


| 
—_ 


B 
> 


V 
V 
V 
V 
uA 
A 
A 
mA 
mA 
A 


levels only, e.g., when —5 V is the maximum, the typical value is a more negative voltage. 


TAI typical values are at Vocy = 12 V, Vcc. = -12 V, Ta = 25°C. 


Not more than one output should be shorted at a time. 


switching characteristics, VcC+ = 12 V, V¢c— = —12 V, TA = 25°C 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 
tTLH Transition time, low-to-high-level output Cy = 2500 pF, 
R_ =3kQ2 to7 kQ 


tTHL ‘Transition time, high-to-low-level output po 

tTLH Transition time, low-to-high-level output C; = 15 pF, 

tTHL ‘Transition time, high-to-low-level output RE =7kQ 
Propagation delay time, low-to-high- a 


t 
PLH level output 


Propagation delay time, high-to-low- 


t 
PHL level output 
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TYPE SN75150 
DUAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits: 
3V  Vcc+ Vcc-— 


: weet 


4 
| 


ViH 
Vit 
Each input is tested separately. 
FIGURE 1—Vip, VoL FIGURE 2—Vi., VOH 
VcCct+ ¥eo-— 
NH - 
vy, em | SEE | 
| OPEN 
Be NOTE 
Ne —— Ti pliers! 
NOTE: When testing I;}, the other input is at 3 V; when testing log is tested for both input conditions at each 
of the specified output conditions. 


1y,, the other input is open. 
FIGURE 4—los 


FIGURE 3—lypH, YL 


Vcc+ Vcc-— 
ICCH+. ICCL+ +7 {ticcr-. IceL= 
Fr; a oN 


FIGURE 5—IccH+, ICCH—. IccL+. IccL— 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPE SN75150 
DUAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


3V Vcc+ Vcc- 


t___J 


PULSE 
GENERATOR 
(See Note A) 


Y OUTPUT 


CL 


| (See Note B) 


OUTPUT 


| 
TTHL ——e| tTLH + 
VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 50%, Zoy+ ~ 50 2. 
B. Cy includes probe and jig capacitance. 


FIGURE 6—SWITCHING CHARACTERISTICS 


TYPICAL CHARACTERISTICS TYPICAL APPLICATION DATA 
i elias | 


ie | 


CHANNEL 1 
OUTPUT CURRENT DATA 


INPUT 
vs 


APPLIED OUTPUT VOLTAGE 


| 
| 
| 
| 

STROBE 
20 


15 CHANNEL 2 | 


DATA 
INPUT 


Pa 
a 


ALL DIODES ARE—— 
1N752A 


10 


MIL-STD-188C __ 
INTERFACES 


CHANNEL 2 STROBE 


— 7 
| 
| 


CHANNEL 2 
DATA OUTPUT 


1Q—Output Current—mA 


HYSTERESIS 
CONTROL 


CHANNEL 1 
DATA OUTPUT 


2055 20-15-10 -5 0 5 10 15 20 25 


Vo—Applied Output Voltage—V 


CHANNEL 1 STROBE 
FIGURE 7 FIGURE 8—DUAL-CHANNEL SINGLE-ENDED INTERFACE 
CIRCUIT MEETING MIL-STD-188C, PARAGRAPH 7.2. 
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INTERFACE 
CIRCUITS 


@ Meets Specifications of EIA RS-232-C or 
MIL-STD-188CT 


e Dual Differential Receiver with Independent 


Strobes 
e Common-Mode Input Voltage 
Range...+25V 


e Differential Input Capability with One Input 
Grounded ...+25V 


e Continuously Adjustable Hysteresis with 
External Resistors 


e Standard Supply Voltages ...+12 V 


and —12 V 


e Input Hysteresis (Double Thresholds) 
Remain Approximately Fixed for Power 
Supply and/or Temperature Variations 


description 


The SN75152 is a dual differential line receiver 
designed to meet the requirements of ElA standard 
RS-232-C or MIL-STD-188 interfaces. A_ single 
control (pin 1) sets the input hysteresis for the 
required operation. An added feature is the capability 
of adjusting the hysteresis to any voltage between 
+ 0.3 volt typical and +5 volts typical by means of 
the hysteresis adjust terminals (pin 4 and 13) making 
the SN75152 useful for a wide variety of line receiver 
and Schmitt trigger applications. The large common- 
mode input voltage range and differential input 
voltage (+ 25 volts) give the circuit added versatility. 
The SN75152 is designed for operation from standard 
+ 12-volt supplies with + 10% variation. Each receiver 
has an output strobe that is TTL compatible. 


TYPE SN75152 
DUAL LINE RECEIVER 


BULLETIN NO. DL-S 7211755, AUGUST 1972 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


2 NON- 
2 2 2INV INV 
OUT- 2  HYST LINE LINE 

Vcc+ PUT STRB ADJ INPUT 2RT INPUT VcCC— 


1TINV 1RT 1NON- GND 
CONTt OUT- sTRB HYST LINE INV 
PUT ADJ INPUT LINE 
INPUT 


TTo meet the specifications of EIA Standard RS-232-C, connect 

Hysteresis Control (Pin 1) to Voc_ (Pin 9). Also, connect pin 6 
to pin 5 and pin 11 to pin 12. To meet the specifications of 
MIL-STD-188, leave Hysteresis Control (pin 1) and termination 
resistors (pin 6 and 11) open. 


FUNCTION TABLE 
(EACH RECEIVER) 


| LINE INPUT | | LINE INPUT | STROBE | OUTPUT 


H 
L. 
H 


Definition of logic levels: 


For the strobe: H (high) is any voltage between Vj}, min and 
Vcc: 
L (low) is any voltage between ground and Vj, 
max. 

For the line input: H (high) is any differential input voltage 
(Vip)t more positive than V7_, once the 
level of V+, has been reached. 

L (low) is any differential input voltage 
(Vip) # more negative than Vy, once the 
level of V7_ has been reached. 

X (irrelevant) is any input voltage permitted 
by maximum ratings. 

t Differential input voltages (V7 and Vip) are at the 

noninverting input terminal with respect to the inverting input 


terminal. 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


ezeS4 SVYX31 ‘'SV1IVGO * Zt0S XOG 30isk30 1SOd 


QAaALVUOdHOONI 


SLNIWNULSN] SVXAL 


6EZ 


10 


x 


| VCC+ | 

STROBE OUTPUT l (16) | 
(3, 14) (2, 15) | 10 k ! 

_| 


| 
Le eee aes 
(5, 12) INVERTING 
INPUT 
NONINVERTING (7, 10) . 8k Bak 
INPUT 
13k 1k 


(6, 11) TO OTHER 


rs —- 
a =e eee —_ 
eS Se Ana wenn | 


RT 


511 
2k 511 
(1) HYSTERESIS 


CONTROL 
3.3 k 
(9) 


a a sey ash ee Smit se = 


i 


(4, 13) TO OTHER 
RECEIVER 
HYSTERESIS 
ADJUST 


Portions of circuit within dashed lines are common to both receivers. 
Resistor values shown are nominal and in ohms. 


(49a1a994 YoRd) 91}eWIaYIS 


YIAIZIIY INIT IVAG 


CSISLNS 4dAL 


TYPE SN75152 
DUAL LINE RECEIVER 


ERLE ALTE TEE ORL LE LAC CT LTO OE I TI REDE MEE AIL IES LS EIS SIRI PEI NS REDE LL ELEBINI RL PEN TIRE IEEE GRR PE IRS TTI OBIS DUS EL MST TERRA BEN TIS, RT RN 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vecs (seaNote 1) 2... « © es ee ee ee we ee ee ee 6 TV 
Supply voltage Vec— (seeNote1) 2 2 6 6 2 ee ee eee ee TE 
Voltage at any line input with respect to other line input, ground, or Ry terminal . . . . . .. . . .. +25 V 
RT terminal voltage (see Note 1) ake 2 OS eR ew ee ee Ae oe ek ek ee ew ee [CR 
Strobe input voltage (see Note 1) Ck ee mR RO he eee ea ee we a ew ee yy BE 
Operating free-air temperature range. 2. 1 1 1 ee 0°C to 70°C 
Storage temperaturerange . . 2. 1 ee ee ee ee 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J package... 2 1 ww ee ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . 1. ww we ee ee ee 260°C 


NOTE 1: These voltage values are with respect to network ground terminal. 


electrical characteristics over operating free-air temperature range, VCC+ = 12 V + 10%, 
Vcc— = —12 V + 10% (unless otherwise noted) 


TEST MIN TYPS MAX 
PARAMETER TEST CONDITIONS# 
(SEE NOTE 2) 


VT Positive-going threshold voltage MIL-STD-188 Condit 0.1 0.3 O.5 
- - onditions 
= -08 -—03 6,1 


Ls Negative-going threshold voltage . 
_ ; Figure 
V Positive-going threshold voltage 1.5 a 3 
a i cil 2 8 EIA RS-232-C Conditions 
VT Negative-going threshold voltage —-3 -—2.2 -1.5 
Vint __ High-level input voltage at strobe a i 
Vip = VT+ max, V =2V, 
i and3 ID Tt I (strobe) 3 41 6 
OH = —500 LA y 
Vip = VT— min, V = 0.8 V, 
1 and 2 ID T I (strobe) 3 4 6 
OH = —500 uA 
tend? ! 
3 
2 


VIL Low-level input voltage at strobe 


VOH High-level output voltage 


| 
= V7T_ min, V =2V, 
VOL Low level output voltage 1 and 2 ID ¥ I (strobe) 0 0.15 04 
lol = 6.4 mA 
Input current into strobe at maximum y =55V 
strobe voltage I(strobe) 


WH High-level strobe current | = | Vil(strobe) = 2-4 V 30 80 
+ 


c 
< aie] < | <] 2 
=| 


z 
5 


B 
> 


He Low-level strobe current V\ (strobe) = 9 4V 


MIL-STD-188 Mip|=0V to 25V, Rr open 


FIGURE 
2 
3 
| =0.5 = 1.5 | 
iD|=3V to 25V, 
EIA RS-232-C . ; — 7 
Rt connected to inverting line input 


2 

1 
mA 
Input resistance P kQ 
1 # V 


Vi(open) Open-circuit input voltage 
Vip=3V 


los Short-circuit output current 
lcc+ Supply current from Vcc+ Vip =-3 V, Vi(strobe) = 2-4 V 


Icc— Supply current from Vcc— pt Vip =—3V, Vi(strobe) = 2-4 V 


t Differential input voltages (V-+ and Vip) are at the noninverting line input terminal with respect to the inverting line input terminal. 


p| > 


> 


m 


8 Typical values are at Vocy = 12 V, Vec_ = —-12 V, Ta = 25°C. 
NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for 
threshold levels only, e.g., when —O.1 V is the maximum, the minimum limit is a more-negative voltage. 


switching characteristics, Vcc+ = 12 V, Vcc— = —12 V, Ta = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT 


t Propagation delay time, low-to-high-level output | 400 


tPHL Propagation delay time, high-to-low-level output 
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TYPE SN75152 
DUAL LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


Vcc+ 


CONT TO OTHER 
RECEIVER 


Vi (strobe), 
ViH. VIL 


NOTE: Output is open for testing I¢c+ and Icc— 
FIGURE 1—MIL-STD-188 CONDITION FIGURE 2—ElA RS-232-C CONDITION 


Vcc+ OPEN vcc— Vec+ OPEN 
— ome an an{ jes ame oe ane ane ame 
r HYST 
TO OTHER 
RECEIVER 


TO OTHER 
RECEIVER 


Vi (strobe) 
FIGURE 4 


FIGURE 3 


TO OTHER 
RECEIVER 


TO OTHER 


RECEIVER 
OPEN 
VI (OPEN) 
t OPEN OPEN i 
FIGURE 5 
VcC+ = OPEN F 
4 “hyst! 
CONT TO OTHER 
NON- RECEIVER 
INPUT 
© OUTPUT 
OUTPUT 
wanes CL = 15 pF 
1 T (See Note B) 
= OPEN 2.4V — = 
VOLTAGE WAVEFORMS 


TEST CIRCUIT 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: ty, = 500 ns, PRR = 1 MHz, Zoy;r © 50 22. 
B. Cy, includes probe and jig capacitance. 
FIGURE 7—PROPAGATION DELAY TIMES 


12 
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TYPE SN75152 
DUAL LINE RECEIVER 


AV T—Threshold Voltage Variation—mV 


Vt—Threshold Voltage—V 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


vs 


DIFFERENTIAL INPUT VOLTAGE 


EIA RS-232-C CONDITION 
(See Figure 2) 


Vo—Output Voltage—V 


THRESHOLD VOLTAGE VARIATION 
vs 


POSITIVE SUPPLY VOLTAGE 


| 


S-232-C CONDITION 
(See Figure 2) 


+ 
MIL-STD-188 CONDITION 
(See Figure 1) 


10.5 11 11.5 12 12.5 13 13.5 
Vcc+—Positive Supply Voltage—V 


FIGURE 9 


THRESHOLD VOLTAGE 
vs 
HYSTERESIS ADJUST RESISTANCE 


Vcec+ =12V 
Vcc—=-12V 
| RT open 

Ta =25°C 


0 0.5 1 1.5 2 2.5 3 
Radj | —Hysteresis Adjust Resistance—k QQ 


FIGURE 11 


Vipt—Differential Input Voltage—V 


FIGURE 8 


AV J—Threshold Voltage Variation—mV 


Propagation Delay Time—ns 


25 


THRESHOLD VOLTAGE VARIATION 
VS 
NEGATIVE POWER SUPPLY 


Vec+=12V 
Ta = 25°C 


EIA RS-232-C 
CONDITION 


(See Figure 2) 
+ {_ 


- 


MIL-STD-188 


CONDITION 
(See Figure 1) 


20 
—10.5 -11 -115 -12 -12.6 -13 -13.5 


Vcc——Negative Supply Voltage—V 


FIGURE 10 


PROPAGATION DELAY TIME 
vs 
FREE-AIR TEMPERATURE 


Vcec+=12V 
Vcc-— =-12V 
CL = 15 pF 
See Figure 7 


Oo 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—°C 


FIGURE 12 


t Differential input voltages (V7 and V)p) are at the noninverting input terminal with respect to the inverting input terminal. 


q Radj is connected between Hysteresis Adjust terminal and Vcc_. 
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TYPE SN75152 
DUAL LINE RECEIVER 


TYPICAL APPLICATIONS 

Some typical applications of the SN75152 are as follows: 

@ MIL-STD-188 Interface Receiver 

@ EIA RS-232-C Interface Receiver 

@ Single-Ended Line Receiver 

@ Differential Line Receiver 

@ High-Noise-lmmunity Line Receiver 

@ Schmitt Trigger 

® High-Voltage-Logic-to-TTL Translator 

@ MOS to TTL Converter 

@ Pulse Generator 

® Threshold detector 


@ Pulse Shaper 


TTL-COMPATIBLE 
OUTPUT 


S GN 


— ome on) se 
— OPEN STROBE 


2 


+12 V -—12V 


TO OTHER 
RECEIVER 


TTL-COMPATIBLE 
OUTPUT 


TTL-COMPATIBLE 
OUTPUT 


OPEN STROBE T 


NORMAL OPERATION FAIL-SAFE OPERATION 


OPEN STROBE 


FIGURE 14—ElA RS-232-C SINGLE-ENDED RECEIVER 


TEXAS INSTRU MENTS 243 


NCORPORATE 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75152 
DUAL LINE RECEIVER 


TYPICAL APPLICATIONS 


HYSTERESIS 
CONTROL 


125 22 
% SN75152 1 
TO OTHER 


RECEIVER 
RG63B/U 
CABLE 


TTL-COMPATIBLE 
OUTPUT 


L svete 


FIGURE 15—SINGLE-ENDED TRANSMITTER WITH DRIVER “OR” CAPABILITY 
AND RECEIVER WITH ADJUSTABLE NOISE IMMUNITY 


5V 12V -12V 


HYST CONT 
TWISTED (OPEN) 


PAIR 


TO OTHER 
RECEIVER 


TTL-COMPATIBLE 


390 {2 OUTPUT 


| SN75152 
HYST 
ADJ 
(OPEN) 


Frequency to 0.5 MHz 
Common-Mode Voltage... —12 V to +10 V 


TThe 1N4444 diodes are required only for negative common-mode protection at the driver outputs. 


FIGURE 16—BALANCED LINE OPERATION WITH 
HIGH COMMON-MODE-VOLTAGE CAPABILITY 
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INTERFACE TYPE SN75154 
CIRCUITS QUADRUPLE LINE RECEIVER 


BULLETIN NO. DL-S 7711389, NOVEMBER 1970—REVISED JANUARY 1977 


e Satisfies Requirements of ElIA Standard RS-232-C J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 
A | oe gee 
: ALT CONT 
e Input Resistance ...3kQ to 7 kQ Vec2 Vec1 4T ~ 1Y 


over Full RS-232-C Voltage Range 


e Input Threshold Adjustable to Meet 
‘‘Fail-Safe’’ Requirements Without Using 
External Components 


e Built-In Hysteresis for Increased Noise Immunity 
e Inverting Output Compatible with DTL or TTL 


e Output with Active Pull-Up for 
Symmetrical Switching Speeds 


e Standard Supply Voltages...5 Vor 12 V 


description THRESHOLD 
; eae ; CONTROLS 
The SN75154 is a monolithic quadruple line receiver 


designed to satisfy the requirements of the standard 
interface between data terminal equipment and data 
communication equipment as defined by EIA Standard RS-232C. Other applications are for relatively short, single-line, 
point-to-point data transmission and for level translators. Operation is normally from a single five-volt supply; however, 
a built-in option allows operation from a 12-volt supply without the use of additional components. The output is 
compatible with most TTL and DTL circuits when either supply voltage is used. 

In normal operation, the threshold-control terminals are connected to the Vcc¢j terminal, pin 15, even if power is being 
supplied via the alternate Vccg terminal, pin 16. This provides a wide hysteresis loop which is the difference between 
the positive-going and negative-going threshold voltages. See typical characteristics. In this mode of operation, if the 
input voltage goes to zero, the output voltage will remain at the low or high level as determined by the previous input. 


For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing the 
negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above zero as it is 
unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input voltage goes to zero or an 
open-circuit condition, the output will go to the high level regardless of the previous input condition. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Normal supply voltage (pin 15), Vcc, (see Note1) . . ... . . ee ee ee ee ee ee ee 2 TN 
Alternate supply voltage (pin 16), Vcc2 =. ww we ee ee ee ee ee ee «14 
OUR Vde: sg of xe ee kh we ek ee 6 ee Oe OR ee RR OR ee ow Oe . £25 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ... . . 1025mW 

Npackage ..... 1150mW 
Operating free-air temperature range... . 1. ee eee ee ee ee ee ee ee ee) 60°C to 70°C 
Storage temperature range... . 1 1 we ee ee ee ee ee eee . = 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage .......2.2.2.2.2.2.24 2... . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........2.2.2.2.2. 2... . . 260°C 


NOTES: 1. Voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 21. In the J package, SN75154 chips are glass-mounted. 


recommended operating conditions MIN NOM MAX UNIT 
Normal supply voltage (pin 15), Vcc1 . -. 6 6 6 8 ee ee ee ee 4.5 5 55 V 
Alternate supply voltage (pin 16), Vcc2 . . . - 6 ee ee ee ee ee ee) 6100800 :1202~C*S2'C 
Input voltage (tee & & 6H @ « ; 415 V 
Normalized fan-out from each output,N . 2. ww we ee ee ee we 10 
Operating free-air temperature, TA. ww ee 0 70 °C 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


REVISED JANUARY 1977 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


MIN TYP: MAX 
PARAMETER 
(SEE NOTE 3) 
VIH High-level input voltage 1 
VIL Low-level input voltage 


. Positive-going 
t threshold voltage Fail-safe operation 
' Negative-going 
¥ threshold voltage Fail-safe operation 
: 
VtT+—-VT—_ Hysteresis : 1 
Fail-safe operation 


oo 
VOH High-level output voltage 


Low-level output voltage 
Input resistance 


V1 (open) Open-circuit input voltage 
los Short-circuit output current V,==65V 
lect Supply current from Vcc : Veoc1=5.5V, Ta=25°C 


Icc2 Supply current from Vec2 Vec2=13.2V, Ta =25°C 


TNot more than one Output should be shorted at a time. 


£ All typical values are at Voc, = 5 V, Ta = 25°C. 
NOTE 3: The algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic 
and threshold levels only, e.g., when —3 V is the maximum, the minimum limit is a more negative voltage. 


switching characteristics, V¢c¢1=5 V, Ta = 25°C, N= 10 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 


MIN TYP MAX | UNIT 


tPLH Propagation delay time, !ow-to-high-level output 
tPHL Propagation delay time, high-to-low-level output C. =50pF, Ry - 3902 fF 20 sons 
tTLH Transition time, low-to-high-level output a ae Ee 
tTHL Transition time, high-to-low-level output PB ons 


TYPICAL CHARACTERISTICS 
OUTPUT VOLTAGE vs INPUT VOLTAGE 


Vo—Output Voltage—V 


V,; Input Voltage - V 


NOTE 4: For normal operation, the threshold controls are connected to Vcc, pin 15. For fail-safe operation, the threshold controls are open. 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


schematic 


COMMON TO 4 RECEIVERS 


Vcc2 © 


(See Note 5) 
3.2 k2 


THRESHOLD 
CONTROL ¥ 


1.4kQ | 
e 
| OUTPUT 
‘ais | 
INPUT © 1kQ | 


Component values shown are nominal 


p* ... Substrate 


NOTE 5: When using Vcoc1(pin 15), Veco (pin 16) may be left open or shorted to Vcc. When using Vec2, Vcc must be left open or 
connected to the threshold control pins. 


— ee ee ee ee eee __ 4 
| 
| 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


TEST TABLE 

“hy “ as ROR 

OPEN o OPEN (PIN 15) (PIN 16) 
any —_ (ail safe [Von | Open | Open | ton | Open | 108 | 
OPEN ne See 
Gs) | Vr_ min (failsafe) [Von | 08V | Open | ton | Open | 1a2v | 
ae =o ves min norman [WOH [Not [ Pin tS [Tow [58 VandT] Open 
a [Von [Nowa] Pints | ton | 7 | va2v_| 
VieVT ia: Vii max [Vou | -3V | Pint5 | ton |S5Vandt] Open | 
| | | = Vz_ min (normat) [Von | -3V | Pint8 | ton | 7 | 132 | 
Ls Vor Rae a Pa5v_| Open _| 
aa Vr_ max (tailsafe)| Vou | 3V_| Open | tor | Open | 108V_ 

|= Fine vremex | vou [av fonts [toy [as vnst 

4 $i (normal [vou | 3v [rnts [io | 1 | 108v | 
Ve mon mormon [WoL | Noes | Pint5 | tou [SSVandT] Open | 
NOTES: A. Momentarily apply —5 V, then 0.8 V. 


B. Momentarily apply 5 V, then ground. 


FIGURE 1 — Vin, Vit. VT+. VT~—. VOH. VOL, 


TEST TABLE 


OPEN 


FIGURE 2-r; 


o—o 13.2 V 


TEST TABLE 


© lo” 


~"Vee2 RT 


OPEN 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


5.5:V ° o—O 13.2 V 


OPEN if OPEN OPEN 
a Vcc1 Vcc2 R1 4 
OPEN 
—— — Jlos 
Each output is tested separately. All four line receivers are tested simultaneously. 


FIGURE 4—Io95 FIGURE 5-Ic¢c 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


switching characteristics 


INPUT 5V OUTPUT 


R_ = 39022 


(See Note C) 


GENERATOR 
(See Note A) 


| 

| Vv 

| OH 
| 


OUTPUT 


| 
sad accion 
| 
| 
| 
| 
| 
S 


i 
—ATHL. —STLH Pe 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy4 = 50 22, ty, = 200 ns, duty cycle < 20%. 
B. Cy, includes probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 6—SWITCHING TIMES 
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FUTURE PRODUCT TYPES SN55157, SN75157 
TO BE ANNOUNCED DUAL DIFFERENTIAL LINE RECEIVERS 


JANUARY 1977 


JG OR P DUAL-IN-LINE PACKAGE 
© Meet EIA Standards RS-422 and RS-423 eka 

e Operates from a Single 5-V Supply 1B 

e Wide Conmon-Mode Voltage...+15 V 
e Standard Vcc and Ground Pin Positions 


e Withstands EIA Standard RS-232-C 
Single Levels 


description 


The SN55157 and SN75157 are dual differential line 
receivers that meet EIA Standards RS-422 and 
RS-423. They have the same features as the uA9637 
but with standard Vcc and ground pin positioning. 


The SN55157 will be characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN75157 will be characterized for operation from 0°C to 70°C. 


supply voltage: 5 V nominal 
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INTERFACE TYPES SN55158, SN75158 
CIRCUITS DUAL DIFFERENTIAL LINE DRIVERS 


BULLETIN NO. DL-S 7712497, JANUARY 1977 


e Meets EIA Standard RS-422 

SN55158 .. . JG DUAL-IN-LINE PACKAGE 
e Single 5-V Supply SN75158 ... JG OR P DUAL-IN-LINE PACKAGE 
e Balanced-Line Operation a 
e TTL-, DTL-Compatible 


@ High Output Impedance in Power-Off 
Condition 


@ High-Current Active-Pull-Up Outputs 
@ Short-Circuit Protection 
@ Dual Channels 


e Input Clamp Diodes 


description 


The SN55158 and SN75158 are dual complementary-output line drivers designed to satisfy the requirements set by the 
EIA RS-422 standard interface specifications. The inputs are standard TTL. The outputs provide complementary 
signals with high-current capability for driving balanced lines, such as twisted-pair, at normal line impedance without 
high power dissipation. The output stages are TTL totem-pole outputs providing a high-impedance state in the 
power-off condition. 


schematic (each driver) 


TO OTHER 
COMMON DRIVER 
CIRCUITRY 


Components within the dashed box are common to both drivers. Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage, Vor {see Note 1) «6. se ee we ee ee ee ee ee eh ee ee ee TM 
Input voltage .. . ie kee ee we se ew BOY 
Continuous total Astpation.a at te ‘eat 25° C a -air temperature riead Note 2) [kee em A sa 2 « AW 
Operating free-air temperature range: SN55158 . . . ..... ee ee - 55° C to 125°C 

SN75158 ..<.6 eee eee uevsevsassave OCtoe70C 
Storage temperature range ... . cee aes es on oe te «ss SRC to 160°C 
Lead temperature 1/16 inch from case fai 60 cued IG naskege ck ee Rae we we ke eee ee OOS 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage .......2.2.2.2. 2... . 4. . . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. !n the JG package, SN55158 chips are alloy-mounted; SN75158 chips are glass-mounted, 
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TYPES SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 


recommended operating conditions 


[Supply voles Veg —CC~“‘“S*S*S*S*S*SC‘“*~‘“*s*‘“‘“‘“‘~*S*SCSC*dSC‘ SCT 
THightevel output current ig SSS 

SN ) 
55 125 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


| _snssis8—s|_—_—SN75158 
PARAMETER TEST CONDITIONSt — 
MIN Typt MAX 


Vit___Low-level input voltage Ds Se" 
ViK Input clamp voltage Vcc = MIN, 1} =-—12mA | 0.9 1.5] 


; Vit = 0.8 Vv, 
VOH High-level output voltage 2 3.0 2.4 3.0 V 
1OH = —40 mA 
Vcc = MIN, Vit = 0.8 V, 
VOL Low-level output voltage 
Vin =2V, lor =40 mA 


Vopi Differential output voltage Vcc = MAX, lo =0 
Vop2 ~=~Differential output voltage Vcc = MIN 


Change in magnitude of 
AlVop! . ; Vcc = MIN 
differential output voltage § 
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R_ = 1002, 


Veg = MAX | 
Voc Common-mode output voltage 4 See Figure 1 
Vcc = MIN : 


Change in magnitude of 
AlVoc! Vcc = MIN or MAX 

common-mode output voltage § 

R SE) 

Vec=0 Vo=-025v | 01 100] 0.1 _~100] uA 
| tc nt at 

maximum input voltage 

Vie OOK (EJ 


He Low-level input current Vcc = MAX, 0.4V 
los Short-circuit output current # | Vcc = MAX —40 -90 —150|}—40 -—90 —150 


Vcc = MAX, Inputs grounded, 
i S | t (both drivers) ° 37 50 37 50 
cc upply current (bo river Me-ioad Ta = 25°C 


TE or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
fai typical values are at Ta = 25°C and Vcc = 5 V except for Voc, for which Vcc is as stated under test conditions. 
8AIVop! and AlVocl! are the changes in magnitudes of Vop and Vgc, respectively, that occur when the input is changed from a high level to 


lo Output current with power off 


a low level. 
q In EIA Standard RS-422, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 
#Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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TYPES SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 


switching characteristics, Vac = 5 V, T A= 25°C 


| SN55158_— | —SNN75158 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX |MIN TYP MAX 
tPLH Propagation delay time, low-to-high-level output See Figure 2, 
tPHL Propagation delay time, high-to-low-level output Termination A 
tPLH Propagation delay time, low-to-high-level output See Figure 2, 
tPHL Propagation delay time, high-to-low-level output Termination B 


See Figure 2, 
Overshoot factor 
Termination C 


PARAMETER MEASUREMENT INFORMATION 


tTLH Transition time, low-to-high-level output See Figure 2, ons | 
tTHL Transition time, high-to-low-level output Termination A pee 


50 2 


° 502 
Voc 


t 


FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 


INPUT 


PULSE 
GENERATOR 
(see Note A) 


Y OUTPUT 


Z OUTPUT 


Y 
Cy = 15 pF Y 


(see Note B) 


é 100 2 
Cy = 15 pF 


(see Note B) 
Pd 
= 


Cy = 30 pF 
(see Note B) 


TERMINATION A TERMINATION B TERMINATION C 


TEST CIRCUIT 


a 


100% re 
om & ~ 


: a ~ 
'TLH —-o-oq yt OVERSHOOT 
VOLTAGE WAVEFORMS 


NOTES: A, The pulse generator has the following characteristics: Zout = 50 82, ty = 25 ns, PRR = 10 MHz. 
B. Cy includes probe and jig capacitance, 


DIFFERENTIAL 50% 
OUTPUT 


FIGURE 2—SWITCHING TIMES 
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TYPES SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS! 


OUTPUT VOLTAGE OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 


vs 
vs vs 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE OUTPUT CURRENT 


Vcc =5V 
No load 


No load 
Ta =25C 


5 5 
si Ta = 125°C > 
a Vcc =55V 4 4 & 
4 ES 0 ee ED Ge = 
2 f [| [| | [ | 5 oe a ae ed 3 
3 Genee S (=== aoe > 
Ek f]__vec=5V] | - a Se 3 
: ; ‘ 
! 2 i 2 = 
fe) Oo fe) 
1 1 
0 — 
0 1 2 3 4 0 1 2 3 4 0 -20 -40 -60 -80 -100 -120 
V,—Data Input Voltage—V V;—Data Input Voltage—V IoH—Output Current—mA 
FIGURE 3 FIGURE 4 FIGURE 5 
LOW-LEVEL OUTPUT VOLTAGE — ee PROPAGATION DELAY TIMES 
vs VS 
OUTPUT CURRENT FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


30 
me : 
—— See Figure 2 
= 25 | Termination A 
7 > ¢ 
: z g 2 
s s E 
© xe) - 
: s ft |G 
- s a 
3 
fs) 3 c 
cr} of 
pa ~ 
fo) o 
(o) o 
> > 8 
ee: 
Ci 
—~75 -50 -25 0O 25 50 75 100 125 —75 -50 -25 0 25 50 75 100 125 
!OL—Output Current—mA Ta—Free-Air Temperature— C Ta—Free-Air Temperature—C 
FIGURE 6 FIGURE 7 FIGURE 8 
SUPPLY CURRENT SUPPLY CURRENT SUPPLY CURRENT 
(BOTH laa, (BOTH DRIVERS) (BOTH DRIVERS) 
PPLY VOLTAGE = i 
sueee MOLES FREE-AIR TEMPERATURE FREQUENCY 
100 is 
Vec=5V Vec=SV 
Inputs grounded a, So 
Outputs open go L CL = 30 pF 
< < < Inputs: 3-volt square wave 
E E E 
J < i 
: 3 SL LUI LU 
rs) = .S) 
z E = ot UM | EY 
a a a 40 = eT | | 
é $i Tl 
| 
Q Q Led 
g g 8 
- 
¥ a | 
-75 -50 -25 0 25 50 75 100 125 0.1 0.4 1 4 10 40 100 
Vcc—Supply Voltage—V Ta—Free-Air Temperature—C f—Frequency—MHz 
FIGURE 9 FIGURE 10 FIGURE 11 


T Data for temperatures below 0°C and above 70°C are applicable to SN55158 circuits only. 
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TYPE SN75159 
lag DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 7712501, JANUARY 1977 


e Meets EIA Standard RS-422 J OR N DUAL-IN-LINE PACKAGE 


(TOP VIEW) 
e Single 5-V Supply | 


e Balanced Line Operation 
e TTL and DTL Compatible 


e High-lmpedance Output State for 
Party-Line Applications 


e High-Current Active-Pull-Up Outputs 
e Short-Circuit Protection 
e Dual Channels 


e Clamp Diodes at Inputs 

description 
The SN75159 dual differential line driver with 
three-state outputs is designed to provide all the 
features of the SN75158 line driver with the added 
feature of driver output controls. There is an 
individual control for each driver. When the output 
control is low, the associated outputs are in a high- 
impedance state and the outputs can neither drive 
nor load the bus. This permits many devices to be 
connected together on the same transmission line for 
party-line applications. 

schematic (each driver) INPUT B.9 PINPUT A a 


positive logic: Y = AB 
Z=AB 
Outputs are off when C is low 


NC—No internal connection 


OUTPUT 
CONTROL © 


Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage, Vor ieee Neotel) «4 « 6s we ee Re ee ee ee ew ee we ee ee ee TB 
Input voltage ... . eh eeeoekewhe PRD aA Ree ARS Se Se 
Off-state voltage sialicd! to open- a outputs ... ee 12 V 
Continuous total dissipation at (or below) 25°C free-air mnCednnE a Noss 2): J package ..... 1025mW 

N package ..... 1150mW 
Operating free-air temperature range . . . . 1. ww ek ee 0°C to 70°C 
Storage temperature range .. . Ce ee ee we ew eee ee oe ee ee =6R CHO TOO C 
Lead temperature 1/16 inch from case at 60 ane J package ....... 2. ee ee eee es 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .........2.2. 2.2... . . . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts on page 21. In the J package, SN75159 chips are glass-mounted. 
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TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, VG ck 6 ee ee ee em ee He 4.75 5 5.25 V 

High-level output current, IOH  . ee ee ee ee ee —40 mA 
Low-level outputcurrent, IOL  . - . - ) ee ee ee ee ee ee 40 mA 
Operating free-air temperature, TA . 2 1 1 ee ee 0 70 °C 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONST MIN TYP£ MAX | UNIT 
Vik Input clamp voltage Vcc = MIN, \)=—12mA i. 
VOH High-level output voltage 3.0 
Vcc =MIN, Vit =0.8V, 
VOL Low-level output voltage 0.25 0.4 
ViIH=2V, lol = 40 mA 


VoK Output clamp voltage Vcc = MAX, lo = —40 mA 
Differential output voltage Vcc = MAX, io =6 3.5 22Vop 
Differential output voltage Vcc = MIN 
Change in magnitude of 
int Vcc = MIN 
differential output voltage § 
Vcc = MAX See Figure 1 
Common-mode output voltage 4 
Vcc = MIN 


NO 


</< 
O jO 
0 |jO 
np |= 
wo 
oO 
No 


0.02 0.4 


= 
© 
wW 


= 
oa 
Ww 


Change in magnitude of 
AlVoc! Vcc = MIN or MAX 
common-mode output voltage § 


Vo=6V 
Vcc =0 Vo = —0.25 V —0.1 —100 | wA 
Vo =—0.25 V to6 V +100 


Ta = 25°C, Vo=0toVcc 


oO 
= 
hod 
b 


Output current with power off 


~ 
Off-state (high-impedance- Voc = MAX, O 
lOZ ) Output controls Ta = 70°C Vo =0.4V 
tat tput t = 
ee at 0.8 V | Vo=24V | =24V 


Input current at 
1 ; Vcc = MAX, V,;=5.5V 
maximum input voltage 
lH High-level input current Vcc = MAX, Vi, =2.4V 
We Low-level input current Vcc = MAX, V,=0.4V 


los Short-circuit output current # 


i} 


+ | + 

NTN => 

oO; © (=) 
3 


Inputs grounded, No load, 


b 
N 
22) 
o 
3 

> 


lcc Supply current (both drivers) 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

Fa typical values are at Ta = 25°C and Vcc = 5 V except for Voc, for which Vcc is as stated under test conditions. 

SAlVgp! and AlVgcl! are the changes in magnitudes of Vop and Voc, respectively, that occur when the input is changed from a high level to 
a low level. 

q In EIA Standard RS-422, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 

#Only One output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


switching characteristics, Vag = 5 V, Tp = 25°C 


CL = 30 pF, 
Termination A 


Rz_ = 100 2, 


See Figure 2, 


CL = 15 pF, See Figure 2, Termination B 


tTLH Transition time, low-to-high-level output CL =30pF, Ri =.100 2, 


tTHL Transition time, high-to-low-level output Termination A 4a 20 


tpZH Output enable time to high level CL = 30 pF, RL =1802, See Figure 3 7 20 
tpz_ Output enable time to low level CL = 30 pF, Ri =2502, See Figure 4 PF 14 40 


tPpHz Output disable time from high level C. = 30 pF, RL =1802, See Figure 3 10 30 


See Figure 2, 


tpLz Output disable time from low level C_ = 30pF, R_ = 25022, See Figure 4 17 35 


R_ = 1002, See Figure 2, Termination C i x ae 
PARAMETER MEASUREMENT INFORMATION 


FIGURE 1—DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 


1kQ 


5V r NOTES: 
A. The pulse generator has the following characteristics: 


Zout = 50 22, PRR = 10 MHz. 
B. Cy includes probe and jig capacitance. 


Overshoot factor 


Y OUTPUT 


PULSE 
GENERATOR 
(See Note A) 


Z OUTPUT 


R,_ = 1002 


Y Y 
R,_ = 1002 _L; ome 
Zz TL 


(see Note B) 


Cy = 15 pF ~ z 
(see Note B) Tt 
TERMINATION B TERMINATION C 


TEST CIRCUITS 


OVERSHOOT 


4 


100% yu 
om b- 


+-- 


| 
| 
| | on OVERSHOOT 


z 
OUTPUT | 
| 


VOLTAGE WAVEFORMS 
FIGURE 2-tp.y, tpHL- tTLH- tTHL, AND OVERSHOOT FACTOR 
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TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 
INPUT . ak ih <5 ns —fo-o 


OUTPUT 


! 
| 
| Ri = 180 22 
| 
| 
| 


(see 
== Note B) 


| OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 3—tpzy AND tpyz 


— as Ge — Jo— < 5ns 


INPUT 
O 


PULSE 
GENERATOR 
(See Note A) 


C, = 
36 pF 
Tr tsee 


= Note B) 
OQ 


© OUTPUT 


5V 


) a rs sasaateal OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 4—tpz, AND tp, z 


NOTES: A. The pulse generators have the following characteristics: Z5y4 = 50 2, PRR =500 kHz 
B. Cy, includes probe and jig capacitance, 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 


OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 


Ta =25°C 


No load 
> Vcc = 5.25 V > 
3 3 
: 3 
; : 
5 s 
V,—Data Input Voltage—V V,—Data Input Voitage—V 
FIGURE 5 FIGURE 6 
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Vo—Output Voitage—V 


icc—Supply Current—mA 


OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


Ta—Free-Air Temperature—°C 
FIGURE 7 


SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 


SUPPLY VOLTAGE 


No load 
Ta = 25°C 


a = 
BRR 
ii} tt | 


0 1 2 3 4 5 6 rn. 


Vcc—Supply Voltage—V 


FIGURE 10 


PROPAGATION DELAY TIMES 


FROM DATA INPUTS 
vs 
FREE-AIR TEMPERATURE 


Propagation Delay Times From Data Inputs—ns 


Ta—Free-Air Temperature—C 


FIGURE 13 
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TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


VOH—Output Voltage—V 


tcc—Supply Current—mA 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 


Vo_—Output Voltage—V 


0 20 40 60 80 100 120 


1QH—Output Current—mA lOoL—Output Current—mA 


FIGURE 8 FIGURE 9 
SUPPLY CURRENT SUPPLY CURRENT 
(BOTH DRIVERS) (BOTH DRIVERS) 
vs vs 


FREE-AIR TEMPERATURE FREQUENCY 


Vcc =5V 

RL =< 

Ci = 30 pF 

Inputs: 3-volt square wave 


Inputs grounded 


\cc—Supply Current—mA 


20 


oL LUI LLU | LUT 
4 1 4 


25 50 75 0.1 0. 10 40 100 
f—Frequency—MHz 


Ta—Free-Air Temperature— C 


FIGURE 11 FIGURE 12 


OUTPUT ENABLE and DISABLE TIMES 
vs 
FREE-AIR TEMPERATURE 


Veco = 5 V 
Figures 3 and 4 


Output Enable and Disable Times—ns 


Ta—Free-Air Temperature—C 


FIGURE 14 
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INTERFACE TYPES SN55182, SN75182, SN55183, SN75183 
CIRCUITS DUAL DIFFERENTIAL RECEIVERS AND DRIVERS 


BULLETIN NO, DL-S 7711767, OCTOBER 1972—REVISED JANUARY 1977 


LINE CIRCUITS 
featuring 
e Single 5-V Supply 
e Differential Line Operation 
e Dual Channels 
e TTL/DTL Compatibility 
additional features of SN55182 and additional features of SN55183 and 
SN75182 line receivers SN75183 line drivers 
e@ Designed to be Interchangeable e Designed to be Interchangeable 
with National Semiconductor with National Semiconductor 
DS7820A and DS8820A DS7830 and DS8830 
+15 V Common-Mode Input Voltage Range e Short-circuit Protection of Outputs 
e +15 V Differential Input e Output Clamp Diodes to Terminate 
Voltage Range Line Transients 
e Individual Channel Strobes e High-Current Outputs 
e Built-In Optional Line-Termination Resistor e Quad Inputs 
e Individual Frequency Response Controls e Single-Ended or Differential 
AND/NAND Outputs 
description 


260 


The SN55182 and SN75182 dual differential line receivers are designed to sense small differential signals in the 
presence of large common-mode noise. These devices give TTL compatible output signals as a function of the polarity 
of the differential input voltage. The frequency response of each channel may be easily controlled by a single external 
capacitor to provide immunity to differential noise spikes. The output goes to a high level when the inputs are 
open-circuited. A strobe input is provided which, when in the low level, disables the receiver and forces the output to a 
high level. 


The SN55183 and SN75183 dual differential line drivers are designed to provide differential output signals with 
high-current capability for driving balanced lines, such as twisted-pair, at normal line impedances without high power 
dissipation. These devices may be used as TTL expander/phase splitters as the output stages are similar to TTL 
totem-pole outputs. 


Both the driver and receiver are of monolithic single-chip construction, and both halves of the dual circuits use common 
power supply and ground terminals. 


The SN55182 and SN55183 are characterized for operation over the full military temperature range of —55°C to 
125°C and the SN75182 and SN75183 are characterized for operation from O°C to 70°C. Both devices are available in 
either the ceramic (J) or plastic (N) dual-in-line package. 


CONTENTS 
Line Receivers 
Schematic, Maximum Ratings, and Recommended Operating Conditions 
Electrical Characteristics and Switching Characteristics 
Parameter Measurement Information 
Typical Characteristics 


Line Drivers 
Schematic, Maximum Ratings, and Recommended Operating Conditions 


Electrical Characteristics and Switching Characteristics 
Parameter Measurement Information 
Typical Characteristics 


Typical Application Data 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


schematic (each receiver) 


RESPONSE TIME JOR N DUAL-IN-LINE PACKAGE 


CONTROL 


(14) (TOP VIEW) 


RECEIVER NO. 2 


NON- RESP 
INV INV TIME OUT- 
Vcc INPUT RT INPUT STRB CONT PUT 


OUTPUT 
8) 


INPUT 


INVERTING !1. 13) 


INPUT (4, 10) 


5k STROBE 


Resistor values shown are nominal and in ohms. 


logic FUNCTION TABLE 
INV. RT NON- STRB RESP OUT- GND 


INPUT INV TIME PUT 
INPUT CONT 


RECEIVER NO. 1 


H = V; 2 Vip min or Vip more positive than Vt} max 
L=V, < Vii max or Vip more negative than V7_ max 
|X = irrelevant 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Voc (seeNote Tl) . . 2 6 cet ee | 6 
Common-mode input voltage  . « . ee ee ee Rh Oe ew ee +20 V 
Differential input voltage (see Note 2) .- i2e eR oe ee ee ow Re eee can et asseea BY 
Slope input VONeee « 2 ak & bh Ae ee Re Ee we KR Ee He Re ee Ee ee eR 8V 
Output sink current... . se @ ee oe we 2 eo SOMA 
Continuous total dissipation at tor below? 70° Cc — -air tornperature igen Note 3) woe ee ew ee ew ee 6600 mW 
Operating free-air temperature range: SN55182 «2 2 ww ww —55°C to 125°C 

SN75182 . ww ce ee ee et we ee ee 6 HC TOC 
Storage temperature range ... . oe teense ve ee « =6S CO 150C 
Lead temperature 1/16 inch from case 60 60 saocrtle: J neokage Ce beaev ee ence eaevw es SOC 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . 2. ee ee ee ee 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to the network terminal. 
2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal. 
3. For operation of SN55182 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information 
section, which starts on page 21. In the J package, these chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX [MIN NOM MAX’ 


Supply voltage, Vcc S| V 
sf 


High-level output current, IoH 
Operating free-air temperature, Ta 


Low-level sled ak current, Io. eee 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


electrical characteristics over recommended ranges of VCC, VIC, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONST 
TT : Vo =2.5V, Vic=-3Vto3V 
VTH Differential input high-threshold voltage 
1IOH = —400 vA | Vic =—-15V to 15V 
; a Vo =0.4V, Vic=-3Vto3V 
VTL Differential input low-threshold voltage 
lot = 16 mA, Vic =—15V to 15V 


MIN TYPE MAX | UNIT 


o 
ol — 


Vip=1V, V =2.1V, 
| iD 4 ue strobe 25 42 55 
High-level output voltage - - 4¥ V —nA 
1OH = —400 vA 
Vip=-—iV, V =2.1V, 
VOL Low-level output voltage ed strobe 0.25 0.4 
lol = 16mA 
Vic=15V 3 4.2 


Inverting 


Vio= OV taal 
Vic =—15V 
[ig High-level strobe current ——=~=~*~“~*~“~*~*~dr‘~U tg SS SCSC*~“~*~*~“~‘“~S*~“*‘“S*S*C CS 
| | invertinginput_ | C—“‘iL SK 

rj Input resistance : oe 
| _Noninvertinginput_ | BB Ck 


Vic = 15 V, Vip=-1V 4.2 6 


Vic =0, Vip =—0.5 V 6.8 10.2 | mA 


input 


1 Input current 


Noninverting 


input 


Supply current 


(average per receiver) 


TUnless otherwise noted, Vetrobe 2 2-1 V or open. 


Fat typical values are at Voc = 5 V, Ta = 25°C, and Vic = 0. 


switching characteristics, Vcc =5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


Propagation delay time, |low-to-high-level output 


tPLH(D) 


from differential input 


Propagation delay time, high-to-low-level output 


t Ri = 400 Q, 
PHL(D) from differential input L 
CL = 15pF, 
Propagation delay time, low-to-high-level output ; 
tPLH(S) See Figure 1 


from strobe input 
Propagation delay time, high-to-low-level output 


tPHL(S) 


from strobe input 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


Vip—Differential Input Threshold Voltage—V 


PARAMETER MEASUREMENT INFORMATION 


INPUT OUTPUT 
Voo =5¥ 
PULSE 400 2 
GENERATOR NO. 1 O See Note C 
(See Note A) 
50 2 
C; = 15 pF = 
SUSE = (See Note B) 
GENERATOR NO. 2 
(See Note A) as 
50 2 > 
STROBE 
INPUT = 


TEST CIRCUIT 


leg —— ty ——vl 
i | ——— — 25V 


INPUT 
| —2.5V 
| | | | | 
| l | 
——p| >100 ns — —> >100 ns ke-— —p| >100 ns \+-— —> >100 ns re 
| | 
| : | | ! 26V 
STROBE | 
| Ov 
VOH 
OUTPUT Lav 1.3V 
VOL 


| Ps 
tPHL(S) ae tPLH(S) 


VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zg = 50 22, th = 10 ns, te = 10 ns, ty, = 0.5 + 0.1 us, PRR = 1 MHz. 
B. Cy includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 


FIGURE 1—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 


DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
VS vs vs 
SUPPLY VOLTAGE COMMON-MODE VOLTAGE FREE-AIR TEMPERATURE 
> < 100 
| 
3 = 50 
° 
> > 
z 2 
E 2 0 
3 3 
- - 
5 ~ -50 
2 a 
= = 100 
5 5 
2 3 
= Ps 
G Oo —150 
6 6 
= 2 
> —200 
45 5 5.5 6 —20 —10 0 » 10 20 ~75 -50 -25 0 25 50 75 100 125 
Vcec—Supply Voltage—V Vic—Common-Mode Input Voltage—V Ta—Free-Air Temperature— C 
FIGURE 2 FIGURE 3 FIGURE 4 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE VOLTAGE TRANSFER CHARACTERISTICS 


FROM OUTPUT 
UNDER TEST 


10 k&z 


+ Vip =—0.5V,loL =16mA 
er es Gee Re 


Vo—Output Voltage—V 


Vo—Output Voltage—V 
NO 


= Vy, | tt 
e/a 
pe} Vay | 


ce ec cs 


0 
—75 -—50 -—-25 O 25 50 75 100 125 —0.5 —0.3 —0.1 0.1 0.3 0.5 
Ta—Free-Air Temperature— C Vip—Differential Input Voltage—V 
FIGURE 5 FIGURE 6 
INPUT CURRENT TERMINATING RESISTANCE 
vs vs 
INPUT VOLTAGE FREE-AIR TEMPERATURE 


Vip =Otot20 V 


TT 

a 

7 

TT mm 

a a TZ 
van 


170 


1j—Input Current—mA 
RT—Terminating Resistance—Q 


—75 -50 -25 0 25 50 75 100. 125 
Vj—Input Voltage—V Ta—Free-Air Temperature—C 


FIGURE 7 FIGURE 8 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT POWER DISSIPATION 
(AVERAGE PER RECEIVER) (AVERAGE PER RECEIVER) 
vs vs 
COMMON-MODE INPUT VOLTAGE COMMON-MODE INPUT VOLTAGE 


Vcc =5V 
Vip=-1V 


10 400 1000 4000 10,000 
Response- Time-Control Capacitance—pF 


rs = Max rated Pp at Ta = 125° ch 
| | 
+ 8 c 200 
3 : Ww 
6 2 
: : 
2 3 
? 4 6 100 
A Q 
a 
2 
Saanedan 
0 0 
—20 -2 10 20 
Vic—Common-Mode Input Voltage—V Vic—Common-Mode Input Voltage—V 
FIGURE 9 FIGURE 10 
NOISE PULSE WIDTH 
vs 
RESPONSE-TIME-CONTROL CAPACITANCE 
1000 1) HH 
, 700 Ta 3 
I Ht a 
s 400 : 
2 a eill LTT 
2 rol 11) | 
] 
a 
fo) ——_ 
2 oe 
70 4 
E 06001 7a ee Ht 
3 matte at Mil oe 
— a} Sa 
5 t 
© Ww 
7 
2 


FIGURE 11 INPUT PULSE FOR FIGURE 11 


PROPAGATION DELAY TIMES FROM 
DIFFERENTIAL INPUT PROPAGATION DELAY TIMES FROM STROBE INPUT 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


Vcc =5V 
See Figure 1 


ol 
| | fol | 


Vcc =5V 


18 See Figure 1 Rae 
mo a 
a= aes 
CCRE EES 
BRE ae 
pe 


Strobe Input—ns 
PS) 


tPLH(D) Of tPHL(D)—Propagation Delay Time from 
Differential Input—ns 
tPLH(S) OF tPHL(S)—Propagation Delay Time from 


6 
4 
-75 -60 -25 0 25 50 75 100 125 -75 -60 -25 O 25 50 75 100 125 
Ta—Free-Air Temperature—°C Ta—Free-Air Temperature—°C 
FIGURE 12 FIGURE 13 


NOTE 4: Figure 11 shows the maximum width of the illustrated pulse that can be applied differentially without the output changing from the 
low to high level. 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


schematic (each driver) 


ar J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


Vcc 


DRIVER NO. 2 


ORIVER NO. 1 
Resistor values shown are nominal and in ohms. ~ _. Y = ABCD 
positive logic: 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply Voltages, Ver (see Note T) « «6 & @ 2 ee eH ee ee ee ee we ee we ew 7V 
Input voltage a ee a ee ee 5.5V 
Duration of output short-circuit (see Note 2) pee hee eee hee ee ee we 1s 
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note3) ....... . 600mW 
Operating free-air temperature range, SN55183 . . . 2... ee ee 655°C to 125°C 

SNTSIGS 2 sw ewe ee ew eee ee ee ele PC US 
Storage temperature range oo eee eee he eee eee eh hee ee 6S tO ISOC 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . .........2.2..+. 4... ~ 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........2.2.2.2. 2... 4. . 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 
2. Not more than one output should be shorted to ground at a time. 


3. For operation of SN55183 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information 


section, which starts on page 21. In the J package, these chips are glass-mounted, 


recommended operating conditions 


SN75183 
UNIT 


Operating free-air temperature, Ta —55 125 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


electrical characteristics over recommended ranges of Vcc and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPT MAX] UNIT 


| Vin=2V,lon=—0.8 mA 
VOH_ High-level output voltage ¥ 
(AND) ViH=2V, IlonH=—-40mA 1.8 3.3 
ViL=O8V, IoL=32mA | oes 
VoL Low-level output voltage OUTPUT 
ViL=0.8V, lop =40mA 0.22 0.4 


ViL=0.8V, IloH = —0.8mA 


V High-level output voltage z 
sai ies ‘ ‘ ViL=08V, Ion=—40mA | 18 3.3 
(NAND) 
Vin=2V, lop=32mA [io 
VoL Low-level output voltage OUTPUT 
ViH=2V, IloL=40mA 


Vv 

Vv 

V 
: ae oa] 
WH High-level input current Vip =2.4V P1200] BA 
ly Input current at maximum input voltage Vip =5.5V Pm 
11L. Low-level input current Vit =0.4V fF 4.8] mA | 
los  Short-circuit output current 8 Vec=5V, Ta=125C —40 -100 -—120 


; Vcc=5V, Allinputs at5V, 
lcc Supply current (average per driver) mA 
No load 


T All typical values are at Voc = 5 V, Ta = 25 C. 
SNot more than one output should be shorted to ground at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


low-to-high-level Y output AND 
oy Propagation delay time, gates 
high-to-low-level Y output 
pan Propagation delay time, 
low-to-high-level Z output NAND 
jen. Propagation delay time, gates 
high-to-low-level Z output 


Propagation delay time, 


Cy = 15 pF, 
See Figure 14(a) 


tpLH low-to-high-level 


Y output Z, = 100 2 in series 
with 500 pF, 


See Figure 14(b) 


differential output . 
: - with respect 
Propagation delay time 

to Z output 


tpHL high-to-low-level 
differential output 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT Vec =5V INPUT Vec =5 V 


peices I oe cence - 
OUTPUT 
Y 
OUTPUT 100 82 
Seay, CL = 15 pF GENERATOR 
sich | (See Note B) (See Note A) 
| 
! z 
{ OUTPUT 5009 pF 
Saat _ CL = 15 pF z 
“T~ (see Note B) Le 7 J OUTPUT 
TEST CIRCUIT TEST CIRCUIT 


oo . 
| INPUT > can cae 

— tPLH -— aL — —— ! ! 7 

Y | \ | | | | 
output | 15V 1.5V = 

: | — VoL Dineen TAL | a vc en 

Te | fe ~ VOLTAGE _ 
| 


——e! PHL +— 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
(a)-OUTPUTS Y AND Z (b)—DIFFERENTIAL OUTPUT 


t 


NOTES: A. The pulse generator has the following characteristics: Zg = 50 {2, ty = 10 ns, te = 10 ns, tw = 0.5 Ms, PRR = 1 MHz. 
B. Cy, includes probe and jig capacitance. 
C. Waveforms are monitored on an oscilloscope with Rj, 2 1 MQ. 


FIGURE 14—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 


THRESHOLD VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 


limes SS 

LIS | 
HS ae 
if) LA Nee 


V+—Threshold Voltage—V 
VoH—Output Voltage—V 


if; 
ee 4S 


—75 -50 -25 0 25 50 +$%‘75 100 125 0 -20 —40 -—-60 -80 —100—120—140—-—160 
Ta—Free-Air Temperature—C IoOH—Output Current—mA 
FIGURE 15 FIGURE 16 


TEXAS INSTRUMENTS 


ORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


Vyz-—Differential Output Voltage—V 


Propagation Delay Time—ns 


TYPES SN55183, SN75183 


DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 


DIFFERENTIAL OUTPUT VOLTAGE 
vs 
DIFFERENTIAL OUTPUT CURRENT 


"TTL 
eee TTT 
SSE 
SSe 
COOP RS 
IN 
CCCI 
COCA 


0 25 50 75 100 
lop—Differential Output Current—mA 


FIGURE 17 


PROPAGATION DELAY TIME OF 
DIFFERENTIAL OUTPUT 
vs 
FREE-AIR TEMPERATURE 


See Figure 14(b) 


—75 -50 -25 0O 25 50 
Ta—Free-Air Temperature—C 
FIGURE 19 


125 


Total Power Dissipation—mW 


Vo_—Output Voltage—V 


aa 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT 


s he ee 
peat 


0 20 40 60 80 100 120 140 160 180 200 


loL—Output Current—mA 
FIGURE 18 


TOTAL POWER DISSIPATION 


(BOTH DRIVERS) 
vs 


FREQUENCY 


Vec =5V 
No load 
Input: 3-volt square wave 


CoC 
Co 


100 
eee! 
FIGURE 20 
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TYPES SN55182, SN75182, SN55183, SN75183 
DUAL DIFFERENTIAL RECEIVERS AND DRIVERS 


TYPICAL APPLICATION DATA 


Veco *5V 


INV 
inpuT | 


A 
inputs < B 
D 


OUTPUT 


RESP TIME CONT 


{ 100 pF 
T see Note B) 


i TWISTED 
iid J PAIR | GND 


NOTES: A. When the inputs are open-circuited, the output will be high. A capacitor may be used for dc isolation of the line-terminating resistor. 


At the frequency of operation, the impedance of the capacitor should be relatively small. 


Example: let f = 5 MHz 


C = 0,002 uF 
1 1 
Zc em rn erence 
2QnfC 2m (5 X 108) (0,002 X 10-6) 
Zc = 162 


B. Use of a capacitor to control response time is optional. 


FIGURE 21—TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE 


RUAN DE STRESS BAS STNG SANE LS SIE TONER RS, RESIS RAPER ET BAIS ODS R BROS REN 2S EE ERED PEL AD OIE DIE IE RRS TE ICING TERS LEI ELE ER LETTE ERIE ESS LILLE IA EERIE TL DR TVET NTI ESET 
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INTERFACE TYPE SN75188 
CIRCUITS : QUADRUPLE LINE DRIVER 


BULLETIN NO. DL-S 7711874, SEPTEMBER 1973—REVISED JANUARY 1977 


e Meets Specifications of ELA RS-232C JORN 
DUAL-IN-LINE PACKAGE 
e Designed to be Interchangeable with Motorola (TOP VIEW) 
MC1488 


e Current-Limited Output... 10mA Typical 
e Power-Off Output Impedance... 300 2 Min 
e Slew Rate Control by Load Capacitor 

e Flexible Supply Voltage Range 


e Input Compatible with Most TTL and DTL 
Circuits 


description 


The SN75188 is a monolithic quadruple line driver 
designed to interface data terminal equipment with 
data communications equipment in conformance 
with the specifications of ElA Standard RS-232C 
with a diode in series with each supply-voltage 
terminal as shown under typical applications. The 
device is characterized for operation from O°C to 
75°C. 
schematic (each driver) 


TO OTHER 
ORIVERS 


Vec+ 
A 
INPUT(S) 
o---+¢- 


GND 


H = high level, L = low level, 
X = irrelevant 


OUTPUT 


OTHER 
DRIVERS 


Vcc All resistor values shown 
are nominal and in ohms. 
TO OTHER 


DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage VCc+ at (or below) 25°C free-air temperature (see Notes 1and2) ............ = 15V 
Supply voltage VCC— at (or below) 25°C free-air temperature (see Notes 1 and 2) ew ee oe 2 es —15V 
Input voltage range . . 6 2 es 8 & ee Re He me Re we ee ee ee ee —15Vto7V 
Gutput voltage FANOe « « « «es 2 » Ww se &% Re 8 ee ow Hoe ew a we we Ww —15V to 15 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) ..........42.~. 1W 
Operating free-air temperaturerange ..... 2. ee ee ee ee. 60°C to 75°C 
Storage temperature range...) ee ee ee) = 65°C to 175°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage. . . . . . . . 2. ee ee ee, 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N packagé . . . . . 1 . ee ee ee ee ee 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Maximum Supply Voltage Curve, Figure 6, and the Dissipation 
Derating Curves in the Thermal Information Section, which begins on page 21. In the J package, SN75188 chips are glass-mounted. 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 


REVISED JANUARY 1977 


electrical characteristics over operating free-air temperature range, VCC+ = 9 V, VCC— = —9 V 
(unless otherwise noted) 


MIN TYPt MAX 
PARAMETER TEST CONDITIONS UNIT 
at NOTE 4) 


V =9V, 
High-level output voltage cc-" V 
9 


VOH 
Vcc+ = 13.2 V, 
oe 10.5 
Vcc— =-—13.2 V 
V += 9 V, 
we 7-6 
Vcc—=-9V 
VoL Low-level output voltage V 
Vecs = 13.2 V, 
—10.5 —9 
Vec— = —13.2V 


NH High-level lai current vale 5V a 


IOS(H) Short-circuit output current at high level V,;=0.8V, ¥o =0 —10 -12 
lOS(L) Short-circuit output current at low level V,=1.9V, Vo =0 10 12 


Vo =-2Vto2V 


Voor=15¥. | a inputs at 1.9 V 


No load, 


Vec— = —15 V-) Ait inputs at 1.9.V | All inputs at 1 | All inputs at 1.9. | Vv 


No load, 


Ta = 25°C 


Output resistance, power off 


Supply current from Vcc+ 


Supply current from Vcc— 


Vcec+ =9V, Voc. = =-8', 
Ses No load 
Total power dissipation 
Vec+ = 12V, Vcec—=—-12V, 
No load 


TAI typical values are at Ta = 25°C. 

*Not more than one Output should be shorted at a time. 

NOTE 4: The algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic 
voltage levels only, e.g., if —6 V is a maximum, the typical value is a more negative voltage. 


switching characteristics, VCCc+ = 9 V, Vcc— = —9 V, TA = 25°C 


MIN _TVP_MAX 


tTLH ‘Transition time, low-to-high-level output § RL =3kQ to 7 kQ, Cy = 2500 pF, 
tTHL Transition time, high-to-low-level output § See Figure 1 


tMeasured between 10% and 90% points of output waveform. 
§ Measured between +3 V and —3 V points on the output waveform (EIA RS-232C conditions) 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT 


PULSE 
GENERATOR 
(See Note A) 


l 
\ | 
i | 
OUTPUT r VOH 
OUTPUT oe OT 
CL & oi coon aie laadsodeicictheelne VOL 


(See Note B) 
[ tTHL—>| 7 et Petri 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTE: A. The pulse generator has the following characteristics: ty, = 0.5 us, PRR = 1 MHz, Z9 = 502. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—PROPAGATION AND TRANSITION TIMES 


TYPICAL CHARACTERISTICS 


rece 
OUTPUT CURRENT 


vs 
OUTPUT VOLTAGE 


VOLTAGE TRANSFER CHARACTERISTICS 


Vo—Output Voltage—V 
\o—Output Current—mA 


—12 


0 02040608 1 12141618 2 -20 
Vi—Input Voltage—V 


Vo—Output Voitage—V 


FIGURE 2 FIGURE 3 
SHORT-CIRCUIT OUTPUT CURRENT SLEW RATE 
vs vs 
FREE-AIR TEMPERATURE LOAD CAPACITANCE 


Soeiiiieesmseti Vec+=9V_ 3 


= 9 SEA vec = -9 V 
= a Ry = 
a ms ion mall Ta = 25°C 
5 QU eee 
4 3 > ~ FEES A 
$ 
8 0 }Vcc- = -9¥ <a 2 FETE PR 
bs Sa sii i 
CeCe ills et 
= ee aang 
: FELT I 
a a ae a en 100 1000 10,000 
0 10 20 30 40 50 6 70 80 


Ci—Load Capacitance—pF 
Ta—Free-Air Temperature—C L pamieriae (2 


FIGURE 4 FIGURE 5 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 


THERMAL INFORMATION 


MAXIMUM SUPPLY VOLTAGE 
vs 


FREE-AIR TEMPERATURE 


Tt 
= 
a 
D 
© 
Ze 
fo) 
> 
= 
QO. 
QO 
3 
O 
O 
° Pit 
0 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—C 
FIGURE 6 
TYPICAL APPLICATION DATA 
Diodes placed in series with the Vcc+ and Vcc_ leads will protect 
the SN75188 in the fault condition where the device outputs are 
shorted to +15 V and the power supplies are at low voltage and 
provide low-impedance paths to ground. 
OUTPUT TO RTL 
—— —0.7VTO3.7V 
1/4 SN75188 
3V = 
OUTPUT TO DTL 
= —0.7 VV TO 5.7 V 
INPUT FROM) 4745N75188 
TTL.OR DTL 5V = 


OUTPUT TO HNIL SN75188 SN75188 
liane —0.7TO 10 V 


1/4 SN75188 


OUTPUT TO MOS 


~10 VTOOV 
1/4 SN75188 10k2 
Vec+ = 12 V 12 ¥ = 
Vcc—=-12V 
FIGURE 7—LOGIC TRANSLATOR APPLICATIONS FIGURE 6—-POWER SUPPLY PROTECTION TO MEET 
POWER-OFF FAULT CONDITIONS OF 
EIA STANDARD RS-232C 
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INTERFACE TYPES SN75189, SN75189A 
CIRCUITS QUADRUPLE LINE RECEIVERS 


BULLETIN NO. DL-S 7312035, SEPTEMBER 1973 


e Input Resistance...3kQ to 7 kQ e Built-in Input Hysteresis (Double Thresholds) 


e Input Signal Range...+30V e Response Control Provides: 
Input Threshold Shifting 
Input Noise Filtering 


e Satisfies Requirements of ELA RS-232-C 


e Fully interchangeable with Mototola 
MC1489, MC1489A 


e Operates From Single 5-V Supply 


schematic (each receiver) 


LOUTPUT 
RESPONSE 


CONTROL 


INPUT 4k 
: tc 


SN75189 SN75189A 
R1 10 k 2k 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


Resistor values shown are nominal and in ohms. 


CONTROL 


positive logic: Y = A 


The SN75189 and SN75189A are monolithic quadruple line receivers designed to satisfy the requirements of the 
standard interface between data terminal equipment and data communication equipment as defined by EIA 
Standard RS-232C. A separate response control terminal is provided for each receiver. A resistor or a resistor and bias 
voltage can be connected between this terminal and ground to shift the input threshold voltage levels. An external 
capacitor can be connected from this terminal to ground to provide input noise filtering. 


CONTROL 


description 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Supply voltage, Voc (see NoteT) 2... 6 6 ee ee ee ww ew  e)6TOY 
WE WIE kk kk ek wk Ok we Oe! eee ew a we +30 V 
Outputcurrent ... cee twee ee es es OU 
Continuous total dissipation a at for hatow) 25° c — -air gempeiatute — Note 2) eee epee eee wu 1W 
Operating free-air temperature range 2. 2. 1 1. we O°C to 75°C 
Storage temperature range .. . Cee ee ee tee ee e)©6OE CIO 175 C 
Lead temperature 1/16 inch from case a tee 60 savbudls: J — ce ean ee eee eee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package ........ 2... ee eee 260°C 


NOTES: 1. Voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, SN75189 and SN75189A chips are glass-mounted. 
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TYPES SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


electrical characteristics over operating free-air temperature range, VCC = 5V + 1%, (unless otherwise noted) 


SN75189 SN75189A 
UNIT 
MIN TYP MAX] MIN TYPE MAX 


PARAMETER eee TEST CONDITIONST 
FIGURE 


VtT+  Positive-going threshold voltage 


VT— Negative-going threshold voltage 
Vj=0.75V, IoH=-0.5mAl 26 4 5] 26 4 5 


VoL Low-level output voltage Vi =3V, lol = 10mA 0.2 0.45 0.2 0.45 


La 
a 
<a 
Vi=25V a6 a. 
WH High level input current 2 v7 =3V mA 
a 
= 


V High-level output voltage 
eee ee 2 Input open, loy=—0.5mAl 26 4 5| 26 4 5 


lj, Low-level input current 


Icc Supply current Vi; =5V, Outputs open 20 26 20 26 


TAI| characteristics are measured with the response control terminal open. 
+All typical values are at Voc =5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT 


tpLH Propagation delay time, low-to-high-level output CL =15pF, RL =3.9k2 
2 5 
4 a 


2 


5 
tpHL Propagation delay time, high-to-low-level output C; =15pF, R_ =3902 
Cy =15pF, Ry =3.9kQ 120 175 
ns 
Ci =15pF, Ry = 3902 10 20 


PARAMETER MEASUREMENT INFORMATIONS 


tTLH Transition time, low-to-high-level output 


jo) 


tTHL Transition time, high-to-low-level output 


Voe 10H 
= Vcc 
VT,Vy 
che \~ 

RESPONSE 

CONTROL VOH ms RESPONSE <= 
RESPONSE CONTROL 
CONTROL OPEN 


OPEN 


————— a n,  T 7 
if 


= fe fo. iT 4 
OTHERWISE Ce 
I 7 


lec is tested for all four 


receivers simultaneously 
SPECIFIED 


FIGURE 1-V74, Vt—, VoH, VOL FIGURE 2—-In, WL. Icc FIGURE 3-I9s 


Voce 


<10 nso ~— — [je <10 ns 


Re 30%" 1 AE 30% 4v 
aire 50% 10% 10% 50% 
PULSE (See Note C) ! 5 a eae = = OV 
GENERATOR ‘PHL —h#— —s- tPLH 
(See Note A) | “— 
90% Noisy 15V 30% 


OUTPUT 


CL = 15 pF ! 10% 10% 
(See Note B) 


OPEN T _— 'THL — be——el—ttLH 
TEST CIRCUIT 


NOTES: A. The pulse generator has the following 
characteristics: Z5y4 ~ 50 2, ty, = 500 ns. 


VOLTAGE WAVEFORMS 


B, Cy includes probe and jig capacitance, 
C. All diodes are 1N3064 or equivalent. 


FIGURE 4—SWITCHING TIMES 


8 Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPES SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN75189 
OUTPUT VOLTAGE vs INPUT VOLTAGE 


Ro =5kQ Ro =13kQ Ro 2#11kQ Voo=5'¥ 
Vco=5V Vo=5V Ro=2 Vo =-5V Ta = 25°C 
See Figure 1 


Vo—Output Voitage—V 


Vi—Input Voltage—V 


FIGURE 5 


SN75189A 
OUTPUT VOLTAGE vs INPUT VOLTAGE 


Vo—Output Voltage—V 


V\—Input Voltage—V 


FIGURE 6 
INPUT THRESHOLD VOLTAGE INPUT THRESHOLD VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE SUPPLY VOLTAGE 
2.4 
20 a m= | 
Lill LT Te eee ee 
: 1B | 4 g = SN75189 VT- — 
3 S 1. a 
Shee et 2 12 age vet 
z $ | [| [| SN75189A  VT_ 
= 0.8 _ SN751894 ag F . | | | 
Peso an sic io 2 
~ 0.4 = 0. 
ans Se 2 a a a_i | | | | tt 
Pe ae ee ee saree | ft | | 
0 10 20 30 40 50 60 70 80 2 3 4 6 6 7 8 9 10 
TaA—Free-Air Temperature—C Vcoc—Supply Voltage—V 
FIGURE 7 FIGURE 8 
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TYPES SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN75189 SN75189A 
NOISE REJECTION NOISE REJECTION 
6 6 
Vec=5V 
° Cc=3 

5 See Note 3 5 i "4 

4 VY 4 
> Ni > 
db 4 d A i: Cc = 500 pF 
Tb Tb 
# 3 #2 3 act ul 
i \ NN 
< , aN I < | Cc All wis SNK 


Cc = 100 pF 


bain gencesSea 


1 Sli aaanitl 
tt ft qt LL 
0 
0 40 100 


Vcc =5V 
Ta =25 C 
See Note 3 


0 
1 400 1000 4000 10 000 10 40 400 1000 400010 000 
tw—Pulse Width—ns tw—Pulse Width—ns 
FIGURE 9 FIGURE 10 
INPUT CURRENT 


vs 
INPUT VOLTAGE 


1j—Input Current—mA 


—25—-20-15-10 -5 O 5 10 15 20 25 
Vj—Input Voltage—V 
FIGURE 11 


NOTE 3: This figure shows the maximum amplitude of a positive-going pulse that, starting from zero volts, will not cause a change of the 
output level, 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


BULLETIN NO. DL-S 7711793, JULY 1973—REVISED JANUARY 1977 


INTERFACE 
CIRCUITS 


Plug-in Replacement for SN75107A, 
SN75107B, SN75108A, SN75108B 
with Improved Characteristics 

e +10 mV Guaranteed Input Sensitivity 
TTL Compatible 

e Standard Supply Voltages ...+5 V 


Differential Input Common-Mode 
Voltage Range of +3 V 


Strobe Inputs for Channel Selection 
‘207 and ‘207B Have Totem-Pole Outputs 
‘208 and ‘208B Have Open-Collector Outputs 


““B”’ Versions Have Diode-Protected Input 
Stage for Power-Off Condition 


Sense Amplifier for MOS Memories 
Dual Comparator 
High-Sensitivity Line Receiver 


description 


The SN75207, SN75207B, SN75208, and SN75208B 
are pin-for-pin replacements for the SN75107A, 
SN75107B, SN75108A, and SN75108B, respectively. 
The improved input sensitivity makes them more 
suitable for MOS memory sense amplifiers and can 
result in faster memory cycles. Improved sensitivity 
also makes them more useful in line receiver 
applications by allowing use of longer transmission 
line lengths. The ‘207 and ‘207B each features a 
TTL-compatible active-pull-up output. The ‘208 and 
‘208B each features an open-collector output that 
permits wired-AND logic connections with similar 
output configurations. These devices are designed for 
operation from O0°C to 70°C and are available in the 
ceramic dual-in-line (J) package or in the plastic 
dual-in-line (N) package. 


JOR N 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


INPUT INPUT OUTPUT STROBE 
Vec+ Vcc— 2A NC 2Y 2G 


INPUT INPUT TPUT STROBESTROBE GND 
1A 1B 1G Ss 


NC—No internal connection 


as ee TABLE 


DIFFERENTIAL 
inate OUTPUT 


INPUTS 
Ss 


A-B 


INDETERMINATE 


| Gc | 
—10mV<Vip<10mV}oL | 


H = high level, L = low level, X = irrelevant 


The essential difference between the unsuffixed and ‘’B’’ versions can be seen in the schematics. Input-protection 
diodes are in series with the collectors of the differential-input transistors of the ““B’’ versions. These diodes are useful 


in certain 


“party-line’”’ systems that may have multiple VCGC+ power supplies and may be operated with some of the 


Vcc+ supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent input 


circuit connected to that supply would be as follows: 


arr TS 


UNSUF FIXED VERSION 


Eee 


“B” VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to some potential 


greater than 1.4 volts. 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


design characteristics 


The ‘207, ‘'207B, ‘208, and ’208B line receivers/sense amplifiers are TTL-compatible dual circuits intended for use in 
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level differential signals 
in the presence of common-mode noise and variations of temperature and supplies. Dc specifications reflect worst-case 
conditions of temperature, supply voltages, and input voltages. 


The input common-mode voltage range is +3 volts. This is adequate for application in most systems. In systems with 
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an 
acceptable level at the receiver-input terminals. 


The circuits feature individual strobe inputs for each channel and a strobe input common to both channels for logic 
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with 
Series 54/74 TTL. 


The circuits feature high input impedance and low input currents, which induce very little loading on the transmission 
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity (3 millivolts 
typical) is particularly important when data is to be detected at the end of a long transmission line and the amplitude of 
the data has deteriorated due to cable losses. The circuits are designed to detect input signals of 10 millivolts (or greater) 
amplitude and convert the polarity of the signal into appropriate TTL-compatible output logic levels. 


schematic (each receiver) 


COMMON 
TO BOTH 
RECEIVERS 


(6) STROBE 
S 


TO OTHER RECEIVER 


*R = 1 kQ for '207 and ‘207B, 750 22 for '208 and ‘208B. 
NOTES: A. Resistor values shown are nominal and in ohms, 
B. Components shown with dashed lines in the output circuitry are applicable to the ‘207 and '207B only. Diodes in series with 
the collectors of the differential input transistors are short-circuited on ‘207 and ‘208. 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) . 2. 2... ke ee ee ee DTN 
Supply voltage Vcc_ . . . Ce ee ee ee ee 
Differential input voltage (see Note 2) ii etd eweeaeee ve PC bBe eae eee ke ce ee SP 
Common-mode input voltage (see Note 3) . . . 2... ee ee ee 6B 
strobe in@ut voltage . 1. « 8 ee ee ee hh ee eh tk hh ee ee el RV 
Continuous total dissipation ck eae oo wee ee kh ae re ea eh eee eS ee ee & ee OOS 
Operating free-air temperature range... . . . ee ee ee ee ee ee ee 60°C tO 70°C 
Storage temperaturerange  . . 2... ee ee ee ee ee es =65°C to 150°C 


recommended operating conditions (see note 4) 


MIN NOM MAX UNIT 


supply Voltage VCE « « « © 8 eo woe eh ee ee ew 4.75 5 5.20 V 
Supply voltage VCP .« . « « «we et ewe ee ee he ll Uw heh )6hCaTS —5 —5.25 V 
Low-level output current, |OL ... . * ee ee we ee 8m 8 mR ew A —16 mA 
Differential input voltage, Vip (see Note 5) peeve boueee bee ou —§T 5 V 
Common-mode input voltage, Vic (see Notes 5and6).....2.2.2.2.2.2.. me a V 
Input voltage range, any differential input to ground (see Note5) ....... —5T 3 V 
Operating free-air temperature . . . . . . . 0 70 "Cc 


TThe algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic voltage 
levels only. ; 


NOTES: 1. All voltage values, except differential voltages, are 
with respect to network ground terminal. RECOMMENDED COMBINATIONS 

2. Differential voltage values are at the noninverting (A) OF INPUT VOLTAGES 
terminal with respect to the inverting (B) terminal. 

3. Common-mode input voltage is the average of the 
voltages at the A and B inputs. 

4. When using only one channel of the line receiver, the 
strobe G of the unused channel should be grounded 
and at least one of the differential inputs of the 
unused receiver should be terminated at some voltage 
between —3 V and3 V. 

5. The recommended combinations of input voltages fall 
within the shaded area of the figure at the right. 


6. The common-mode voltage may be as low as —4 V 


Input—A-to-Ground Voltage—V 


provided that one of the two inputs is not more 
negative than —3 V. —-5 -—4 -3-2-10 1 2 3 
Input—B-to-Ground Voltage—V 
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TYPES $N75207, $N75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


definition of input logic levelst 


ViDH High-level input voltage between differential inputs ee 


VipL Low-level input voltage between differential inputs 


ViH(S) High-level input voltage at strobe inputs 
ViL(s) Low-level input voltage at strobe inputs 


TThe algebraic convention, where the more positive (less negative) limit is designated maximum, is used in this data sheet with logic input 


voltage levels only. 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


‘207, '207B ‘208, '208B 
PARAMETER TEST CONDITIONS { 
MIN TYPS§ X|IMIN TYP8 MAX 
lH - Vcc+ = MAX 
put current | BO 0 
i |B ; 


Vip=-5V 3 3 
: Low-level 
input current 


a 

; 
= 
a) 


—10 


= | 8078] 
y Mipe—o¥ | tl 
cc+ = MAX 


High-level input current |Vcc+ =MAX, Vj (Ss) = 2.4 V 
into 1G or 2G 4 »  Mih(s) = MAX Vec+ 
Low-level input current 

| =MAX, ViL(s) = 0.4 V 
into 1G or 2G 

| 


1H 
UL 
High-level input Vcc: =MAX, ViH(s) = 2.4 V 
i" current into S Vec+ =MAX,  ViH(s) = MAX Voc+ 
IL 
O 
O 


' Low-level input y, = WAX y =04V 
current into S Chi ‘ IL(S) © ©. 
V = MIN, V =08V, V =10mV, 
VOH High-level output voltage cai iets} ai 2.4 
IoOH = —400 vA, Vic =-3Vto3V 
‘ pte 


Vcc+ = MIN, ViHis) =2 V, VIDL =—10 mV, 


V Low-level output voltage 
lot = 16 mA, Vic=-3Vto3V 
1IOH High-level output current |Vcc+ = MIN, VOH = MAX Vcc+ 
S 


| 
ro) N TN on 
3 3 it e rl £ = 


Short-circuit y shane 
0 output current CC+ 


Supply current from 


Vec+ =MAX, Tp =25°C 1 18 


Ww 
oO 


a Vcc+, Outputs high 


Supply current from a 
ICCcH— Vcc+ =MAX, Ta=25C —8.4 
V : CC A 
CC—, outputs high 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 


3 MA 
0 75 
0 75 
—10 
—1.6 
2 
—3.2 
—70 
8 30 
—15 


—8.4 -—15|] mA 


§ All typical values are at Vccs = 5V, Voc_ = -5V, TA = 25 C. 
{ Not more than one output should be shorted at a time. 


switching characteristics, Vcc+ = 5 V, VCcCc— = —5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS 


Propagation delay time, low-to-high-level output, 


: 35 
PLH(D) from differential inputs A and B 


‘207, '207B ‘208, ‘208B 
UNIT 


Propagation delay time, high-to-low-level output, 


tPHL(D) 


from differential inputs A and B Ri = 4702, CL = 15 pF, 


Propagation delay time, low-to-high-level output, See Figure 1 


t 
PLH(S) from strobe input G or S 


Propagation delay time, high-to-low-level output, 


t 
PHL(S) from strobe input G or S 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


DIFFERENTIAL [- p 
INPUT eed 1A | ont 
@ 
GENERATOR © 1Y 
(See Note A) | O SN75207 15 pF 
O © (See Note C) 
| —— 
| C) C) 
| SN75208 
l ZY 
| ~ = (See Note D) 
O © 
+40 mV O 50 02 2B | 
O te 
470 22 
470 Q 
OUTPUT 
CL 
STROBE 15 pF 
INPUT O (See Note C) 
(See Note B) 
PULSE = = 
GENERATOR 
(See Note A) 
TEST CIRCUIT 
INPUT 
B 
Ov 
elaine ee 
STROBE | | 
INPUT | +] pence 
Gers tPHL(D) >I - | | Flamin 
| | tPLHis) 4 — —a> ft PHLIs) 
VOH , ~~ VOH 
| | 
OUTPUT 
Y 15V 
Se ea ee ae V 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoy4 = 50 QQ, ty <5 ns, te SH ns, ty, = 500 ns with PRR = 1 MHz, 
tw2 = 1 ms with PRR = 500 kHz, 
B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B are 
being tested, and to Strobe 2G when inputs 2A-2B are being tested. 
C. C,_ includes probe and jig capacitance. 
D. All diodes are 1N916. 


FIGURE 1—PROPAGATION DELAY TIMES 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


TYPICAL APPLICATION DATA 


STROBES 
100 2 
INPUT | . | staal 
FROM SN75361A ated e 0 | TTL 
Tek or O 
TO l 
SN75452B 
LINE 1. or 
DYNAMIC RAM) Vref 
ADJUSTMENT [_ | 
DRIVE MEMORY SENSE 
FIGURE 2—MOS MEMORY SENSE AMPLIFIER 
RECEIVER 1 RECEIVER 2 RECEIVER 4 
|> : Y | > ee: Y | > | vy 
STROBES STROBES TRANSMISSION LINE HAVING STROBES 
CHARACTERISTIC IMPEDANCE Zo 
LOCATION 2 
RT = ae DRIVER 1 DRIVER 3 DRIVER 4 


> 


‘ poh 
DATA INPUT |) ie a > B - 


C C 
, - - = 
INHIBIT D D 


LOCATION 1 LOCATION 3 LOCATION 4 


Receivers are ‘207, ‘207B, ‘208, or ‘2088; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN75112. 


FIGURE 3—DATA-BUS OR PARTY-LINE SYSTEM 


PRECAUTIONS: When only one receiver in a package is being used, at 
least one of the differential inputs of the unused 
receiver should be terminated at some _ voltage 
between —3 volts and +3 volts, preferably at ground. 
Failure to do so will cause improper operation of the 
unit being used because of common bias circuitry for 
the current sources of the two receivers. Strobe G of 
the unused channel should be grounded. 
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FUTURE PRODUCT TYPE uA9636 
TO BE ANNOUNCED DUAL SINGLE-ENDED LINE DRIVER 


JANUARY 1977 


JG OR P DUAL-IN-LINE PACKAGE 
e Meets EIA Standards RS-423 and RS-232-C (TOP VIEW) 


@ Output Short-Circuit Current Limiting Vec+ 1Y 
e Adjustable Slew Rate Limiting 
e TTL and CMOS Input Compatibility 


e Wide Supply Voltage Range (+9 V to 
+15 V) 


e Designed To Be Interchangeable With 
Fairchild 9636 


WAVESHAPE 1A 2A 
CONTROL 


description 


The uA9636 is a dual single-ended line driver specifically designed to satisfy the requirements of EIA Standards RS-423 
and RS-232-C in addition to the requirements of CCITT X.26, X.28, and Federal Standard FIPS 1030. By use of an 


external resistor, the output slew rate is adjustable over two orders of magnitude. The uA9636 supply voltage can be 
operated over a wide range from +9 V to +15 V. 


The uA9636M will be characterized for operation over the full military temperature range of —55°C to 125°C. The 
uAQ9636C will be characterized for operation from O°C to 70°C. 


supply voltage: Variable from +9 V to+15 V 
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FUTURE PRODUCT TYPE uA9637 
TO BE ANNOUNCED DUAL DIFFERENTIAL LINE RECEIVER 


JANUARY 1977 
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JG OR P DUAL-IN-LINE PACKAGE 


(TOP VIEW) 
@ Meets Specifications of EIA Standards 
RS-422 and RS-423 1 9 
, NON- 1 - 
e Operates From a Single 5-V Supply INV INV pr .- 


oo INPUT INP 
@ High-Speed Schottky Circuitry ae ine 


e Withstands EIA Standard RS-232-C 
Signal Levels 
e Wide Common-Mode Range...+15 V 


e Designed To Be Interchangeable With 
Fairchild 9637 


GND 
OUTPUT OUTPUT 


description 
The uA9637 is a dual differential line receiver utilizing Schottky-diode-clamped transistorst for high speed. It is 
designed to meet EIA Standards RS-422 and RS-423. It has a common-mode input voltage range of +15 volts and the 


inputs can withstand +25 volts either differentially or to ground. 


The uA9637M will be characterized for operation over the full military temperature range of —55°C to 125°C. The 
uA9637C will be characterized for operation from 0 C to 70°C. 


supply voltage: 5 V nominal 


TEXAS INSTRUMENTS (oer an otiky Bertier diode. 


clamped i i 
INCORPORATED ped transistor is patented by 


Texas Instruments. U 
POST OFFICE BOX 5012 e¢ DALLAS, TEXAS 75222 Number 3.463.975 «ee Patent 
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FUTURE PRODUCT 
/TO BE ANNOUNCED 


TYPE uA9638 
DUAL DIFFERENTIAL LINE DRIVER 


JANUARY 1977 


JG OR P DUAL-IN-LINE PACKAGE 


e Meets EIA Standard RS-422 

e Operates From a Single 5-V Supply 
e TTL and CMOS Input Compatibility 
e Output Short-Circuit Protection 

e Schottky Circuitry 


e Designed to be Interchangeable With 
Fairchild 9638 


description 


The uA9638 is a dual differential line driver that 
meets EIA Standard RS-422. The inputs are TTL and 
CMOS compatible and have input clamp diodes. 
Schottky-diode-clamped transistors! are used to 
minimize the propagation delay time. 


(TOP VIEW) 


The uA9638M will be characterized for operation over the full military temperature range of —55°C to 125°C. The 


uA9638C will be characterized for operation from 0°C to 70°C. 


supply voltage: 5 V nominal 
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tintegrated Schottky-Barrier diode- 
clamped transistor is patented by 


Texas Instruments. 
Number 3,463,975. 


U. S. Patent 
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LINE CIRCUITS 
APPLICATION INFORMATION 


introduction 


The systems designer is constantly faced with the problem of interfacing subsystems and of transmitting data over a 
distance, whether it is a few inches on a circuit board or many feet to another unit in the system. The quality of the 
signal reproduced in the receiving unit is dependent on: 


A. Transmission line characteristics 
1. Length and attenuation 
2. Geometry (single wire, coaxial, parallel wires, twisted pair, shielded or unshielded, etc.) 
a. Characteristic impedance and line termination 
b. Distributed capacitance and inductance 


General layout and noise environment 


C. Receiver characteristics 
1. Input impedance 
2. Sensitivity, hysteresis, and input threshold 
3. Frequency response (switching time) 


D. Driver characteristics 
1. Output impedance 
2. Output peak current capability 
3. Frequency response 


i ) 
period 


The impact of many of these factors is discussed on the following pages and in several data sheets. Other applications 
where line circuit characteristics can be used to advantage are also discussed. For convenient access to all the 
application information in this data book, a topical index is provided on the next page. 


E. Bitrate and pulse duration (bit rate = 


additional circuit design information 


Bulletin CA-130, Line Drivers and Receivers: SN55107 Series, and Bulletin CA-146, Data Transmission with SN55107 
Series, are available from Texas Instruments upon request. 


The Texas Instruments videotape course ‘‘Linear and Interface Integrated Circuits’ is available for a nominal fee. 
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LINE CIRCUITS 
APPLICATION INFORMATION 


INDEX TO APPLICATION TOPICS 


Party-line system for quadruple bus transceivers . . . . . . 1. ee ee ee ee ee ee ee ew ew we 138 
Party-line operation for drivers with 3-state outputs . ..... 0... 2. 0. ee ee ew ee ee ew ew we 144 
Basic balanced-line transmission system . ..... 0... ee ee ee eee ee ee we ew ee) 6155, 166 
Party-linesystem .. . ee ee ee a a 
Unbalanced or single-line sueteins Pee eee eR eee ee eR eee ee ee ww wo ~ 8G, 206 
Dot-AND connections . . . . 8 ears Cee Se RR Se eR Se we ee ee) ee Oe 
Increasing receiver common- — input wattage a a a er |S 
PUTCO CONG! «an ek et ke ee er ek ee ee ee ee ew eK oe we 1B 
Dual differential comparator . . 2... . 1. ke ee ee ee ee ek ee ee ee ee ee we 159 
Repeater forlonglines . . . . 1... 1 ee eee ee ee ee ee ee ee ee ee ee 189 
Window detector . . . cee Be ee eee eee em ee & ae Oe 
Temperature controller with 2 zero- ennai soitahing ce Reeeee eae SPeveaeeesad? xq Um 
Pulsocontrol ciredit . .«.« « «eee ee ewe ewe ee eh ee eee ew eee heh he TS 
Balanced party-linesystem . . 2... 1 1 ke ee ee ee ee ee ek ek ee ee ee ee, 186 
Single-ended party-line circuits 2... 2. ke ee ee ee ee ee ee ee ee. 6200 
Pulse-squaring circuit . . . ook kee eee epee ae eee eM SS © oe 
Voltage waveforms on aebalancad | transmission lines . 2...) 1 we ee ee ee ke eee ee 224 
Line receiver circuit with adjustable voltage reference... ....... 2.2. 4.64. es ew ee . 231,244 
Schmitt trigger cireuit . 4... se ee a ee he ee eee we ee ee ee Oe 
Gated oscillator 2. 2... we ee ek ee ek ee ek ee eee 232 
Level detector .. . Pa OeRBRER RELA ERE RRR GOH HOw HSK 
Interface circuits for MI L STD 188C Deo eehBeoweaeeetudgase oe GebkRG & we. u SOCEEee 
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line terminations 


The voltage across an impedance terminating a transmission line is a function of the real and imaginary components of 
the impedance, the characteristic impedance of the line, and the incident power. When the impedance is a pure 
resistance (see Note 1) and the transmission line is ideal, then: 


RL —Zg \2 
— RL + Zo 
oe Ri -Zo\? 
R Pi =P) —PR=P, as (2) 
RL+2Zo 
Zo Ri 


VE = /PL RL =,/Ip2 Ri 2 (3) 


where 
= = P| = incident power Pi = power delivered to Ri 
cal PR = reflected power Zo = line characteristic 


Ri = load resistance impedance 


When Rx, = Zo, the numerators of the fractional terms in Equations 1 and 2 become zero and the reflected power is 
zero. With reflections reduced to zero, one source of signal distortion and noise is eliminated. Equation 3 shows the 


relationship between PL, Ru, Vi, and IL. 


In line circuit design Ri is a lumped value representing the combination of a termination resistor and the input 
resistance of a line receiver. 


— peas 7 


| 

Zo Ry | | 
| LINE | 

i | RECEIVER | 


FIGURE 2 
When Rin > RT, the incoming signal power and noise power are shunted to ground by RT, decreasing the effective 
power to the input of the receiver. 


(4) 


NOTE 1: The assumption that the terminating impedance is a pure resistance simplifies this discussion. In practice, the reactive components of 
impedance can usually be neglected. 
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line terminations (continued) 


Figure 3 illustrates how much the line length versus bit rate boundary for acceptable TTL signals was affected by 
variation of the termination resistor values. Case A clearly provides the best capability for high bit rates and long 
transmission lines, while Cases B and C show irregularities primarily due to reflected signals. 


LINE LENGTH CAPABILITY 
vs 
BIT RATE 
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Bit Rate—Mb/s 


Vcc =5V Vec=5V 


DRIVER 
SN75123 


RECEIVER 
SN75125 


TTL IN Belden #8795 wire 


50% Duty Cycle 


TTL OUT 


FIGURE 3 


CASE C 


The voltage waveform for Case C at a line length of 
50 feet shows a large negative transient in the receiver 


Input 
output due to a reflection. At 10 feet, the bit rate 
capability (see Figure 3) has increased to 45 Mb/s 
compared to 47 Mb/s for Case B. av: 
Receiver : 
Output ff 
OV 
: 50 naldiv 
Bit Rate = 5.4 Mb/s 
Line Length = 50 feet 
VOLTAGE WAVEFORM 
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line terminations (continued) 


The waveforms below offer an interesting comparison of the driver input signal to the resulting signals that appear at 
the receiver input and at the receiver output. The circuit of Figure 3 with 100 feet of line and a bit rate of 2 Mb/s was 
used. Note that the pulse duration for Case D receiver output is much shorter than the apparent duration of the input 
pulse. Case C, with somewhat less distortion, produces input and output pulse widths of about the same value. 


VOLTAGE WAVEFORMS 


INPUT TO DRIVER 


4V 
Receiver P 
Input > 
OV : 
4V 
Receiver . 
Output 
OV 
50 ns/div 
CASE B CASEC 
4V d . av 
Receiver; fe al EDN on VER Sea 8 q Receiver } oa AON hea \ BES ans 
Input | Sagey ea | : Input | : 
OV. OV 
av | avi 
Receiver § Hike ie 
Output | Output 4 
OV - ov = Las 
50 ns/div 50 ns/div 


Output 
Ov 


50 ns/div 
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noise 


The environment of any transmission line will produce noise from many sources. That noise will be transmitted to the 
input of the line receiver and can cause severe signal distortion. The familiar differential-line technique has provided a 
means of reducing the effect of common-mode hoise on low-level signals in linear, digital, and rf transmission for some 
time, and is thoroughly discussed in the literature. One method of reducing the common-mode noise on balanced lines 
will be presented in this topic. 


The noise power present on a line terminated in a resistance will act in the same manner as the signal power in 
Equations 1 through 4 under Line Terminations. Specifically, the noise will be shunted to ground and will not provide 
power to the receiver input if the line is terminated in a low-value resistor to ground. Examples 1 and 2 below show two 
typical means of terminating differential lines at the receiver. 


LINE 


Z0 Rp RECEIVER Rin 


Rp = Zo, Rin > Zo Equivalent Circuit of Each Input 


EXAMPLE 1 


Since the shunting resistance, Rp + Rijn, is high, most of the noise on each conductor will appear at the receiver input. 


eis | 
| RT1 
R11 Rin | vl Rin 
| RT2 
Zo LINE | 
RECEIVER l 
= Rin = = 
RT2 = _ 
| Equivalent Circuit of Each Input 
| 


RT1 = Rt2,RT1 + Rt2 = Zo, Rin > Zo 
EXAMPLE 2 


Most of the noise power on each conductor of the balanced line will be shunted to ground by RT 1 or RT? because of 
their low value compared to Rijn. 
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noise (continued) 


Figure 1 below illustrates the effectiveness of the differential-line technique in rejecting noise from an external source. 


= 
0.8 V—— 
0.6 V—— 
0.4V___ 
0.2 V—_ & 
0 V—— 
—0.2 Vv— 


2 us/div 


Line Length = 3000 ft 


OUTPUT 


SN75114 


SN7O115 


eo ae 
1v— 


0.8 V— . ‘ 4 
0.6 V—  ....— 4 pomniensind 


uv nan @ Be aes chet : 

0.2 v— | | 

ov— 
~0.2 V— 


Frequency = 0.1 MHz 
0 to 3 V Square Wave 


2 us/div 2 us/div 


FIGURE 1 
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line length capability vs bit rate 


The data presented in this section is intended to assist the designer who must choose a combination of line driver and 
receiver to meet line length and bit rate requirements. It does not represent the complete set of available options, but 
offers a means of comparison for many device types in typical applications. Each graph is associated with a specific line 
termination scheme, and all measurements utilized Belden #8795 wire as transmission line (see Note 1). 


The duty cycle value refers to the time at TTL high level divided by the period length. 


TTL high 


TTL low 


10% 50% 90% 


ee period length at 


FIGURE 1— PERIOD AND DUTY CYCLE 


Duty cycle and bit rate values will yield the high-level pulse duration by means of the formula: 


Puise duration = period x duty cycle = x duty cycle 


bit rate 
The data on the following pages was obtained in each case by monitoring the output of the receiver. Acceptable 
waveforms exhibited: 


1. TTL low level less than 0.4 V 
2. TTLhigh level greater than 2.4 V 
3. No oscillations 


Figures 2 and 3 show examples of acceptable and unacceptable voltage waveforms with regard to oscillations of the 
SN75112 driver and SN75207 receiver. 


ACCEPTABLE VOLTAGE UNACCEPTABLE VOLTAGE WAVEFORMS 
WAVEFORM 
EXPANDED VIEW 
Driver : pas Driver , 
Input Input 
Receiver Receiver 
Output Output 
ov— ov— 
1 us/div 0.1 us/div 
Bit Rate = 0.3 Mb/s Bit Rate = 0.3 Mb/s, Line Length = 5000 ft 
Line Length = 2000 ft 
FIGURE 2 FIGURE 3 


NOTE 1: Belden #8795 twisted-pair wire is 22 AWG and exhibits the following characteristics: Zo ~ 100 82, C © 15 pF/ft, propagation 
delay * 1.3 ns/ft. 
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LINE LENGTH CAPABILITY vs BIT RATE 
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MEASUREMENT INFORMATION FOR FIGURE 38 
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APPLICATION INFORMATION 


LINE LENGTH CAPABILITY vs BIT RATE 
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Belden #8795 wire for ‘189 and '189A) 
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MEASUREMENT INFORMATION FOR FIGURES 39 AND 40 
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LINE CIRCUITS 
APPLICATION INFORMATION 


LINE LENGTH CAPABILITY vs BIT RATE 


Vec=5V Vcc =5V 


Belden #8795 wire 


TTLIN 


DRIVER RECEIVER 


MEASUREMENT INFORMATION FOR FIGURES 42 AND 43 
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[ #X) 
= 
SENSE AMPLIFIERS 
THRESHOLD 
DESCRIPTION 
CORE-MEMORY 
SENSE 
= AMPLIFIERS 
ea) 
pe 
> 
D 
fms 
SoZ 
ah 
> 
1c 
< 
es 
Zz 
7 MOS-TO-TTL 


CONVERTER 
ARRAY 


MOS-MEMORY 
SENSE 
AMPLIFIERS 


TMS 4062 
1/0 INTERFACE 
TTP = Totem Pole, O-C = Open Collector, R = Resistor Pull-Up 


I tpp = Propagation Delay Time 


NOTE 1: For additional information, contact your nearest T! field sales office. 


£28 


ADDITIONAL FEATURES 


e@ Provides memory data register 
e Complementary outputs 

@ Dual input channels 

@ Single-ended output 

®@ Independent strobes 


@ Independent strobes 

® Test points for strobe timing 
adjustment 
Independent strobes 
Internally compensated reference 
amplifier 
Independent strobes 
Internally compensated reference 
amplifier 
Independent strobes 
Internally compensated reference 
amplifier 
Test points for strobe timing 
adjustment 


@ Built in data buffer and data register 
e Reference amplifier inherently stable Note 1 


e 7 single-ended noninverting 
drivers per package 


@ Single 5-V supply 


@ Combined driver and sense amplifier 
@ Read enable and write enable controls 


See 
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INTERFACE SERIES 5520/7520 
CIRCUITS SENSE AMPLIFIERS 


BULLETIN NO. DL-S 7711279, AUGUST 1973-REVISED APRIL 1977 


HIGH-SPEED SENSE AMPLIFIERS FOR CONVERSION OF 
COINCIDENT-CURRENT MEMORY READOUT TO SATURATED DIGITAL-LOGIC LEVELS 


performance features ease-of-design features 
e High Speed and Fast Recovery Time e Choice of Output Circuit Function 
® Time and Amplitude Signal Discrimination e TTL or DTL Drive Capability 
e Adjustable Input Threshold Voltage Levels e Standard Logic Supply Voltages 
e Narrow Region of Threshold Voltage Uncertainty ¢@ Plug-in Configuration Ideal for Flow- 
e Multiple Differential-Input Preamplifiers Soldering Techniques 
@ High D-C Noise Margin... Typically One Volt iductlactiee ea 
@ Good Fan-Out Capability 
description 


Series 5520/7520 monolithic sense amplifiers are designed for use with high-speed memory systems. These sense 
amplifiers detect bipolar differential-input signals from the memory and provide the interface circuitry between the 
memory and the logic section. Low-level pulses originating in the memory are transformed into logic levels compatible 
with standard transistor-transistor-logic (TTL) and diode-transistor-logic (DTL) circuits. 


These sense amplifiers feature multiple differential-input preamplifiers and versatile gating and output circuits, 
permitting a significant reduction in the circuitry required to accomplish the sensing function. A unique circuit design 
provides inherent stability of the input threshold level over a wide range of power-supply voltage levels and temperature 
ranges. Independent strobing of each of the dual sense-input channels ensures maximum versatility and permits 
detection to occur when the signal-to-noise ratio is at a maximum. The gate and strobe inputs and the outputs are 
compatible with standard TTL and DTL digital logic circuits. 


The SN5520 and SN7520 circuits may be used to perform the functions of a flip-flop or register that responds to the 
sense and strobe input conditions. 


The SN5522 and SN7522 circuits feature a high-fan-out, single-ended, open-collector output stage. In addition, they 
may be used to expand the inputs to an SN5520 or SN7520 circuit, or to perform the wired-AND function. 


The SN5524 and SN7524 circuits provide for independent, dual-channel sensing with separate outputs. SN55234 and 
SN75234 are similar but have inverted outputs and internal compensation. SN55232 and SN75232 are identical to the 
SN55234 and SN75234, respectively, except that their output gates each feature an open-collector output. 


The SN5528 and SN7528 circuits are identical to the SN5524 and SN7524, respectively, except that the output of each 
preamplifier is available as a test point. SN55238 and SN75238 are similar to SN5528 and SN7528, respectively, but 
have inverted outputs and internal compensation. 


Series 5520 sense amplifiers are available in the J ceramic dual-in-line package and are characterized for operation over 
the full military temperature range of —55°C to 125°C. Series 7520 sense amplifiers are available in both the J 
(ceramic) and N (plastic) dual-in-line packages and are characterized for operation from 0°C to 70°C. 


CONTENTS 


Design Characteristics, Circuit Operation, and Other General Information 
Maximum Ratings and Recommended Operating Conditions 
Definitive Specifications: 

Types SN5520, SN7520 

Types SN5522, SN7522 

Types SN5524, SN7524 

Types SN5528, SN7528 


Types SN55232, SN75232 
Types SN55234, SN75234 
Types SN55238, SN75238 
D-C Test Circuits 
Switching Time Test Circuits and Voltage Waveforms 
Typical Characteristics 
Application Data 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


design characteristics 


Series 5520/7520 sense amplifiers are completely d-c 
coupled. Previous designs have resulted in circuits in 
which the threshold level could not be closely 
controlled because they were highly sensitive to 
changes in the d-c levels throughout the amplifier. 
This was due primarily to the required tolerances on 
the absolute value of resistors and the resistor 
temperature coefficients. The ‘‘matched-amplifier”’ 
design of Series 5520/7520 circuits depends on 
resistor ratios rather than absolute values. In this 
design, excellent stability of the threshold level can 
be maintained despite component variations and 
changes in bias levels. The capability of multiple- 
input amplifiers increases the versatility of the design. 


The basic circuit is used to implement several sense- 
amplifier designs. Additional logic circuitry is added 
to the strobe-gate output to provide versatile sensing 
functions. The outputs of two or more input ampli- 
fiers can be combined to implement multiple-input 
amplifiers, a function not previously available in 
integrated form. The d-c coupled design eliminates 
many of the problems associated with overload 
recovery time and threshold shift (with high input 
repetition rates) usually encountered in sense ampli- 
fier designs that use reactive coupling components. 


REFERENCE 


circuit operation 


The basic Series 5520/7520 sense amplifier strobe 
and threshold circuit is shown in Figure A. The design 
uses a ‘‘matched-amplifier’’ concept that takes advan- 
tage of the inherent excellent component matching 
and thermal tracking characteristics of monolithic 
integrated circuits. A reference amplifier is used to 
generate the collector reference voltage that is distrib- 
uted to the input amplifiers. Application of an 
external reference voltage, Vref, establishes the input- 
amplifier threshold voltage level, VT. The design is 
such that there is 1:1 correspondence between the 
applied reference voltage, Vref, and the nominal 
threshold voltage level, VT. The reference and input 
amplifiers use identical circuit configurations; there- 
fore, changes in bias levels introduced into the input 
amplifier through changes in temperature or power- 
supply voltage levels are compensated by similar 
changes in the reference amplifier. 


The collector reference voltage, supplied by the 
reference amplifier, can be used to control the 
threshold-voltage level of more than one input ampli- 
fier, thereby establishing equal threshold levels to all 
of the input sense channels simultaneously. 


INPUT 


AMPLIFIER ae AMPLIFIER ais: 


COLLECTOR 


REFERENCE VOLTAGE 


BUS 


Vref = 20 mV 


TO 
OUTPUT 
CIRCUIT 


STROBE TO ADDITIONAL 
INPUT AMPLIFIERS 


Al 
INPUTS 
A2 


FIGURE A—BASIC SERIES 5520/7520 SENSE-AMPLIFIER CIRCUIT 
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circuit operation (continued) 


The second stage of the input amplifier is a TTL gate. 
This gate provides the threshold action for the input 
sense channel and provides a convenient point in the 
circuit to accomplish the strobe function. The 
differential-input sense signal switches the output of 
the TTL gate only when the strobe input voltage is 
higher than the logic input threshold voltage. The 
strobe input, therefore, provides the sense amplifier 
with the capability of time discrimination, allowing 
the input signal to be detected when the 
signal-to-noise ratio is at a maximum. 


The logic inputs (i.e., gate and strobe) of Series 
5520/7520 sense amplifiers are designed to be com- 
patible with Series 54/74 TTL digital integrated 
circuits. The multiple-emitter transistors are utilized 
to provide inherent switching-time advantages over 
other saturated-logic schemes. The same noise margin 
and logic threshold voltage as guaranteed for Series 
54/74 are assured for each of the gate and strobe 
inputs. This is accomplished by testing each logic 
input under standard Series 54/74 test conditions, 
i.e., 2 volts for high-level input condition and 0.8 volt 
for low-level input conditions. Since the guaranteed 
minimum high-level output voltage is 2.4 volts and 
the guaranteed maximum low-level output voltage is 
0.4 volt, a minimum noise margin of 0.4 volt is 
assured at each input. 


SN5520/SN7520 circuit 


This circuit is a dual-channel sense amplifier with the 
preamplifiers connected to a common output stage 
and a complementary output stage. The output 
circuit is composed of two cascaded NAND gates, 
each with external gate inputs. External connection 
of the Z output and the Gy input results in a flip-flop 


INPUTS 


STROBE Sp OUTPUT Y 


B1 


INPUTS OUTPUT Z 


B2 
STROBE Sp 


GATES Ee 
Gz 


FIGURE B 
SN5520/SN7520 LOGIC DIAGRAM 


logic: Y=Gy+A-Sat+B-Sp 
Z=G7+Y 
Z = Gz + Gy (A+ Sa) (B + Sg) 


SERIES 5520/7520 
SENSE AMPLIFIERS 


or register that is set by signals at the differential- 
input terminals. Reset of the register is performed at 
the Gz input. Capacitive coupling from output Z to 
Gy results in output pulse stretching. With either 
connection, complementary output levels are avail- 
able. The gate and strobe inputs and the outputs are 
compatible with standard TTL logic. The input 
function of SN5520/SN7520 can be expanded by 
connecting the Y output of SN5522/SN7522 to the 
Gy input of the circuit being expanded. 


SN5522/SN7522 circuit 


This circuit is a dual-channel sense amplifier with the 
preamplifiers connected to a common output stage. 
The output circuit features an open-collector output 
that permits two or more of these outputs to be 
connected in the wire-AND configuration. Each 
package includes a load resistor that may be used as 
the output pull-up resistor. High  sink-current 
capability is a feature of this design, and a separate 
ground terminal is used for the output circuitry. 
These devices can also be used as input expanders for 
the SN5520/SN7520 circuit. 


INPUTS 


STROBE Sp, 
OUTPUT Y 


Bi 
INPUTS 
B2 


STROBE Sp 
GATE G 


FIGURE C 
$SN5522/SN7522 LOGIC DIAGRAM 


logic: Y = G (A +S,) (B + Sp) 


SN5524/SN7524 circuit 


This circuit features two completely independent 
sense amplifiers in a single package. Each amplifier 
features high fan-out capability. 


1A1 
INPUTS 
1A2 
OUTPUT 1W 
STROBE 1S 
2A1 
INPUTS 
2A2 
OUTPUT 2W 
STROBE 2S 


FIGURE D 
SN5524/SN7524 LOGIC DIAGRAM 
SN55232/SN75232 SAME EXCEPT INVERTED OPEN- 
COLLECTOR OUTPUT 
SN55234/SN75234 SAME EXCEPT INVERTED OUTPUT 


logic: W = AS for SN5524 and SN7524 


W = AS for SN55232, SN75232, SN55234, and SN75234 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


SN5528/SN7528 circuit 


This circuit features two separate single-preamplifier 
sense amplifiers in a single package. The output of 
each preamplifier is available as a test point. These 
test points can be used to observe the amplified core 
signal to facilitate accurate strobe timing. When using 
this device, care should be taken to avoid coupling 
the strobe signal or other stray signals to the test 
point. Excessive loading of the test point is also to be 
avoided. The result of either coupling or loading will 
be a change in the threshold voltage of the device. 
The output circuit of each channel features a simple 
TTL gate configuration with a high fan-out 
capability. 


TEST POINT 2P TEST POINT 1P 


INPUTS wi 
1A2 OUTPUT 1W 


STROBE 1S 


2A1 
siete OUTPUT 2W 


STROBE S2 


FIGURE E 
SN5528/SN7528 LOGIC DIAGRAM 


SN55238/SN75238 SAME EXCEPT INVERTED OUTPUT 


logic: W = AS for SN5528 and SN7528 
W = AS for SN55238 and SN75238 


SN55232, SN75232, SN55234, SN75234, SN55238, 
and SN75238 circuits 


The SN55234, SN75234, 'SN55238, and SN75238 
dual sense amplifier circuits are the same as SN5524, 
SN7524, SN5528, and SN7528, respectively, except 
that an additional stage has been added to the output 
gate to provide an inverted output and internal 
compensation has been added. Compared to using a 
separate gate for inversion, not only is package count 
reduced, but less propagation delay is added. The 
need for an external roll-off capacitor has been 
eliminated. SN55232 and SN75232 are identical to 
the SN55234 and SN75234, respectively, except that 
their output gates each have an open-collector out- 
put. This permits two or more outputs to be 
connected in wire-AND configuration. 


reference voltage considerations 


These sense amplifiers feature a variable-threshold 
voltage level with simultaneous adjustment of both 
sense channels or both sense amplifiers by a single 
reference voltage. The operating threshold voltage 
level of the input amplifiers is established by and is 
approximately equal to the applied reference input 
voltage, Vref. These sense amplifiers are recommend- 
ed for use in systems requiring threshold voltage 
levels of +15 to +40 mV. 


A simple method of generating the reference voltage 
is the use of a resistor voltage divider from either the 
positive (Vcc+) or negative (VCC) voltage supplies. 
See Figure F. This type of voltage divider may be 
used to supply an individual reference amplifier or to 
supply a number of paralleled reference amplifiers. 
The bias current required at the reference amplifier 
input is low (nominally 30 uA); therefore, voltage 
dividers of this type may normally be operated with 
very low current requirements. In noisy environ- 
ments, the use of a filter capacitor across the inputs is 
recommended. By locating the capacitor as close to 
the device terminals as possible, noise and stray 
signals will be presented common-mode to the 
reference amplifier and thus be rejected. 


Ri +V ref +V ret 
Voc+ 
R2 — R2 = 
Voec- 
—Vret Ri —Vret 


FIGURE F 


input line layout considerations 


Input sensitivity and device speed require adequate 
precautions in the routing of signal input and 
reference lines to prevent noise pickup. Bypassing of 
supply and reference inputs at the device with 
low-inductance disc ceramic capacitors and use of a 
good ground plane to separate strobe and output lines 
from sense and reference input lines are recommended. 


477 


312 TEXAS INSTRUM ENTS 


INCORPORATE 
POST OFFICE BOX 5012 e¢ DALLAS, TEXAS 75222 


177 


SERIES 5520/7520 
SENSE AMPLIFIERS 


sense-input termination resistor considerations 


Termination resistors are intentionally omitted from 
the sense-input terminals so the designer may select 
resistor values that will be compatible with the 
particular application. Matched termination resistors, 
(Rt, Figure G), normally in the range of 25 {2 to 
200 {2 each, are required not only to terminate the 
sense line in a desired impedance but also to provide a 
d-c path for the sense-input bias currents. Careful 
matching of the resistor pairs should be observed or 
effective common-mode rejection will be reduced. 


SENSE LINE 


RT SENSE-INPUT 


AMPLIFIER 
(WITHIN 
DEVICE) 


FIGURE G 


output drive capability 


The output circuits of these sense amplifiers feature the ability to sink or supply load current. This capability permits 
direct use with both TTL- and DTL-type loads. The open-collector output of the SN5522/SN7522 circuit may be 
connected to similar outputs to perform the wire-AND function. Load currents (out of the output terminal) are 
specified as negative values. Arrows on the d-c test circuit indicate the actual direction of current flow. 


logic input current requirements 


Logic input current requirements are specified at worst-case power-supply conditions over the recommended operating 
free-air temperature range. The logic input currents are identical to those of, and compatible with, Series 54/74 TTL 
digital integrated circuits. Each logic input of the multiple-emitter input transistors requires no more than a 1.6-mA 
flow out of the input at a low logic level. Each input emitter requires current into the input when it is at a high-logic 
level. This current is 40 uA maximum. Currents into the input terminals are specified as positive values. Arrows on the 
d-c test circuits indicate the actual direction of current flow. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltages (see Note 1) 


VGG— « vs « a ee ee ee ee ee ee ee ee ee ee ee” 
Differential input velinia. Wee or Vat (eutetanw sew ee ee eee eh be Rowe eo ae Bee 
Voltage from any input to ground (see Note2) ....... 2... 2. 8. ee ee ee ee ee ew . BH V 
Off-state voltage applied to open-collector outputs . . . ... 0... ee ee ee 55 V 
Operating free-air temperature range: SN55’ circuits . . . . . 1... ee ee ek ee _55° C to 125°C 

SN75‘ circuits . ..... ee ee eee ee ee 60°C to 70°C 
Storage temperature range .... te ee ee ew ee ew ss = 65°C to 150°C 
Lead temperature 1/16 inch from case tor 60 sacri J oxciaan: ene ee wee woe ee ee ee 
Lead temperature 1/16 inch from case for 10 seconds: N package .........2.2.2.. 4.4... . 260°C 


NOTES: 1. Voltage values, except differential voltages are with respect to network ground terminal. 
2. Strobe and gate input voltages must be zero or positive with respect to network ground terminal. 


recommended operating conditions 
MIN NOM MAX UNIT 


VOCE Sf © eee ee! eH we eRe mw Ow ee eR wD 4.75 5 5.25 V 
Wits 6 we bee EE ee ee Re eee Fe ws —-5 —5.25 V 
Te ee eee ew hee eae se ee ee eo ee ee a eo 15 40 mV 


WSs WB Sa LDS sy Man en Se Reh MS AN RR I ER PT IS ES MCN ELD TEL TEE EPEAT SENET EE ELIE DIESEL TBE ETE LAG OLE TE SLL LOGE, 
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TYPES SN5520, SN7520 
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
INPUTS 


Gy Gz Sp Sp 


STROBE GATE OUTPUTS STROBE GATE 
Vec+ 7. SB 


lA 
x 
H 
x 
L 
L 
x 
x 


xr-xXKX rt kK KIO 
Ar KEK TK XK 
xPrerrrraiz sz 


x< 
x< 


definition of logic levels 


inpuT | HT 
[Aor 8F [Vip > Vt max [Vip < V7 min] Irelevant | 
Any GorS | Vy 2 Vip min Vi < Vit max | Irrelevant | 


TA and B are differential voltages (Vjp) between A1 and 
A2 or B1 and B2, respectively. For these circuits, Vip is 
considered positive regardiess of which terminal of each 
pair is positive with respect to the other. 


A2, —Vrep *Vrep , 81 


electrical characteristics over recommended operating free-air temperature-range, VCCc+ = 5 V,VCcCc—=—5V 


(unless otherwise noted) 
TEST 
PARAMETER TEST CONDITIONS MIN TYPE MAX /UNIT 
Vref = 15 mV 
mV 


VT 
voltage 


Differential-input threshold Ta = —55°C to 125°C, SN5520 only 10 15 20 
Ta =0°C to 70°C 36 40 44 
Vref = 40 mV 72) r) 
Ta = —55 C to 125 C, SN5520 only 35 40 45 
Vref =40mV, = Vi(s) = ViIH 
Common-mode input pulse: 
trp <15ns, t¢ < 15 ns, 


Vec+=5.25V, |Ta=-55°CtoO°C, SN5520 only =e 
MA 


Common-mode input firing 


voltage (see Note 3) 


Vec— = -5.25 V,| Ta = 0°C to 70°C 30 75 
Ta =70°C to 125°C, $N5520 only 
Voor=525V, Veo-=-525V,Vip-0 (| 08 +t aA 


liB Differential-input bias current 


lio Differential-input offset current 


y High-level input voltage 


(strobe and gate inputs) 


1H 
y Low-level input voltage 
sh (strobe and gate inputs) 


VOH High-level output voltage 3 Vcc+ =4.75V, Vcc =—-4.75 V, . 


3 
3 


VoL __ Low-level output voltage 3 Vcc+ = 4.75 V, Vec— =—4.75 V, lol = 16mA 0.25 0.4 

' High-level input current y =525V y, = 6.25 V 

dd (strobe and gate inputs) ce” : ai ; ‘ . 
Low-level input current 

| V =5.25V, Vcc = —5.25 V, Vit =0.4V —1 —1.6 
Short-circuit output 

| V = 5.25 V, Vcc = —5.2 —3 — 

Os(Y) current into Y _— ey sti \ 
Short-circuit output 

| V =5.25 V, Vcc— = —5.25 V, Ta = 25C —2.1 —3. 


lcc+ Supply current from Vcc+ | 6 | Vec+=5.25V, Vcc— =—5.25 V, Ta = 25°C 
Icc—__ Supply current from Vec— | 6 Vcc+ = 5.25V, Voc =-5.25V, Ta =25°C 


F All typical values are at Vec+ = 5 V, Vec—=-5V,Ta= 25°C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high. 


= 
7) 
ad Cc 
>] 
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TYPES SN5520, SN7520 
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS 


switching characteristics, VCcc+ = 5 V, Vcc— = —5 V, Cext = 100 pF, Ta = 25°C 


PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS 
SYMBOL FROMINPUT | TO OUTPUT | FIGURE 
t 
ae A1-A2 OR B1-B2 Y 28 
tPHL(DY) 
t 
tPHL(DZ) 
t 
eins) STROBE A OR B Y 28 | CL=15pF, Ry = 2882 
tPHL(SY) 
t 
tPHL(SZ) 
t 
PLH(GY, Y) GATE Gy Y 29 CL=15pF, Ri = 2882 
tPHLIGY, Y) 
t . 
tPHLIGY, Z) 
t 
tPHL(GZ, Z) 
typical recovery and cycle times, Vcc+ = 5 V, VCC— = —5 V, Cext > 100 pF, Ta = 25°C 
PARAMETER TEST CONDITIONS MIN TYP 


Differential-input overload recovery time Differential Input Pulse: 
(see Note 4) Vip=2V, tp=tp=20ns 
Common-mode-input overload recovery time Common-Mode Input Pulse: 
(see Note 5) Vic=+2V, t-=t¢=20ns 
teyc(min) Minimum cycle time 


UNIT 


— 
oO; ol 
Ww 
oO 
a 


MIN TYP MAX 
25 


CL=15pF, Ry = 2882 


Wl Wi N 
of; oO} © 
on pb 
o1 Oo 


N —| Wi} ®] N 
oO oy Ol] © 
oO N} oO 

Oo oy oO 


— 
jo) 
N 
oO 


N 
o 


torD 


torC 


N 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
overload signal prior to the strobe-enable signal. 

Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 
Voc+ 
+o 
Vref 
INPUTS 
A2- 
» OUTPUT Z 
STROBE S, ° - 
B1° 4 @ 
GND 
INPUTS 
as... 
STROBE S,, « y | & 
Vec—* OUTPUT 
Y 
W AT f 
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TYPES SN5522, SN7522 
DUAL-CHANNEL SENSE AMPLIFIERS 


FUNCTION TABLE 


INPUTS OUTPUT JORN 
G Sa Sp DUAL-IN-LINE PACKAGE (TOP VIEW) 


> 


STROBE GATE GND QU! stROBE 
Sa 


x DOCK KX KFT 
xmrcK KX xX PF XK Fo 


definition of logic levels 


a 


TA and B are differential voltages (Vip) between A1 and 


A2,—Vie B2, 
INPUTS INPUTS 


A2 or B1 and B2, respectively. For these circuits, Vip is 
considered positive regardless of which terminal of each 


pair is positive with respect to the other. 


electrical characteristics over recommended operating free-air temperature range, Vcc+ = 5V,Vcc—=-5V 
(unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS MIN TYP? MAX 
FIGURE 


UNIT 
Ta =0°C to 70°C era. 
Vref =15mV ° ° 
Ta = —55 C to 125 C, SN5522 only 10 


. Differential-input threshold 
* voltage 


Wks SATE 
Vref = 40 mV - . 
Ta = —55°C to 125°C, SN5522 only See 


Vref =40 mV, Vi(s) = Vin 
Common-mode input pulse: +2.5 
try < 15 ns, tf < 15 ns, 


Common-mode input firing 


none 
voltage (see Note 3) 


Differential-input bias current 


(strobe and gate inputs) 
Low-level input sain 


High-level input current 
Low-level input current 
anew and gate inputs) 


Supply current from Vcc+ 
Icc— Supply current from Vcoc— 


FAI typical values are at Vec+ = 58 V, Voc— =—-5V,Ta= 25°C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high. 


Vcec+ =4.75V, Voc =-4.75V, = 

Vec+ =4.75V, Vec— = 4.75 V, lot = 16 mA V 
Vec+7=5.25V, Vec— =—5.25 V, Vip =2.4V 
Vcec+=5.25V, Vcec— =-—5.25 V, Vin = 5.25 V 


Voc: =4.75V, Voc =—4.75V,. Vo=5.25V 
Vec+=5.25V, Vec- =—-5.25V, Ta = 25°C 


“35 
—15 —20 


Voc+ = 5.25 V, 
Voec+ = 5.25 V, 


Vcec— = —5.25 V, 
Vcc— = —5.25 V, 


TaA=25C 
TA =25°C 
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TYPES SN5522, SN7522 
DUAL-CHANNEL SENSE AMPLIFIERS 


switching characteristics, Vcc+ = 5 V, Vcc— = —5 V, Cext > 100 pF, Ta = 25°C 


ee een eee a TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL FROM INPUT TO OUTPUT | FIGURE 


t 
PLH(D) A1-A2 OR B1-B2 CL=15pF, Rp, =2882 
tPHL(D) 


t 
PLH(S) STROBE A ORB Y 31 CL=15pF, Ry, = 2882 
tPHL(S) 
t 
PLH(G) GATE Y 32 | CL=15pF, RL =2882 
tPHL(G) 


typical recovery and cycle times, Vcc+ = 5 V, VCc— = —5 V, Cext => 100 pF, Ta = 25°C 


P Differential-input overload recovery time Differential Input Pulse: 
one (see Note 4) Vip=2V, tp=te=20ns 


Common-mode-input overload recovery time Common-Mode Input Pulse: 
‘orC (see Note 5) Vic=t2V, ty =t¢p=20ns 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential 
input-overload signal prior to the strobe-enable signal. 


5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 
- ae 

+0 3 

“ Ph 
wey TT tid 

INPUTS = = 

‘ian CH | 4 iz 3 mL 
Bio S| z aa eee 
-_ a . > GATE 


STROBE Bc ee 
Voec- ° 7 
- o GND 1 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


477 


317 


TYPES SN5524, SN7524 
DUAL SENSE AMPLIFIERS 


FUNCTION TABLE JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


OUTPUT OUTPUT 
STROBE yw GND 2w STROBE 


CCc+ 1S 2 2S 


A Ss w 
L xX L 
X oL L 
definition of logic levels 


2 a ee a 
Vip 2 VT max | ViD < VT min 


1A1 1A2, —-V +V 2A1 2A2, Vec_ 
TA is a differential voltage (Vj p) between A1 and A2. For \ciaam paceman” ref ref \ , “CC 


these circuits, Vip is considered positive regardless of INPUTS INPUTS 


which terminal is positive with respect to the other. positive logic: W=AS 


NC—No internal connection 


electrical characteristics over recommended operating free-air temperature range, VCC+ = 5 V, Voc— =—5 V 


(unless otherwise noted) 
TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX JUNIT 
FIGURE 
19 


Ta =0°C to 70°C 
Vref = 15mV 
2 


Differential -input threshold 


Ta = —55°C to 125°C, SN5524 only 20) AV 
- m 

Ta =0°C to 70°C 36 40— 44 

Ta = —55°C to 125°C, SN5524 only 35 40 45 


Vref =40 mV, Vi(s) = VIH 
Common-mode input pulse: +2.5 Vv 
tr < 15 ns, t¢ < 15 ns, 


1 
voltage 


Common-mode input firing 


V 
ICF voltage (see Note 3) 


Vec+=5.25V, |Ta=—55°Cto0°C, SN5524 only 


Vec— = -5.25 V,|Ta = 0°C to 70°C A 


T=} Differential-input bias current 


1 Differential-input offset current 


High-level input voitage 

V ; 13 
(strobe inputs) 
Low-level input voltage 

V ; 13 
(strobe inputs) 


Vcc+ = 4.75 V, 
Voc+ = 4.75 V, 
Vec+ = 5.25 V, 
Vcc+ = 5.25 V, 


Vcc— = —4.75 V, 
Vcc— = —4.75 V, 


O 
1H 
IL 
VOH High-level output voltage 
VoL _ Low-level output voltage 1 
H 
L 


(strobe inputs) 
(strobe inputs) 
=5 


FAI! typical values are at Voc = 5 V, Vec_ = —5 V, Ta = 25°C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high. 


Vec+ = 5.25 V, 


Vec+=5.25V, Vcc— =—5.25V, 
Vcc— = —5.25 V, 
Vcc— = —5.25 V, 


ee 
Wi} Go 


< 
2) 
i?) 
“fe 

U 
on 
No 
a 
< 
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TYPES SN5524, SN7524 
DUAL SENSE AMPLIFIERS 


switching characteristics, Vcc+ = 5 V, VCcC— = —5 V, Cext => 100 pF, Ta = 25°C 


PROPAGATION DELAY TIMES 
TEST CONDITIONS MIN TYP MAX | UNIT 


TEST 
SYMBOL FROM INPUT TO OUTPUT FIGURE 
33 


t | OT 
sale), A1—-A2 CL=15pF, Ry, =2882 
HED) 


15 30 


PARAMETER 
‘ Differential-input overload recovery time Differential Input Pulse: 
orD (see Note 4) Vip =2V, 


‘ Common-mode-input overload recovery time Common-Mode Input Pulse: 
oe (see Note 5) Vic=2+2V, tp=t¢=20ns 
teyc(min) Minimum cycle time 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 


overload signal prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 


CC+ o 


ref 


1A1°c 
INPUTS 


1A2 0 


STROBE 1So 


nies 
ACA 
eal 


ae © OUTPUT 1W 
2A10 
INPUTS 
2A20 7 
STROBE 2S, ee o OUTPUT 2W 
~ | = 
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TYPES SN5528, SN7528 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 


FUNCTION TABLE 
A S§ Ww 
H H H 
Xx L a 


definition of logic levels 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


STROBE = STROBE 


Vec+ 1P 1s “IW  2W* 2S 2P GND 


TA is a differential voltage (Vjp) between A1 and A2. For Coxr TAT 1A2 —-Vigg +Vep¢ 2A1 2A2 Veco 
these circuits, Vjp is considered positive regardless of 
which terminal is positive with respect to the other, 
positive logic: W=AS 
electrical characteristics over recommended operating free-air temperature range, VCC+ = 5 V, VCcC— = —5 V 


(unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 


V =15mV 
Differential-input threshold ref 
voltage 
Vref = 40 mV 
1 
1 


Common-mode input firin 
VICF ‘ - Common-mode input pulse: 


Vref = 40 mV, Vi(s) = ViH 
voltage (see Note 3) 
ty < 15 ns, t¢ < 15 ns, 


Vec+=5.25V, Voc— =—5.25 V, Vip =0 a ee 


ae ° 


lio Differential-input offset current 
High-level input voltage 


Vi ; 
(strobe inputs) 


H 
Low-level input voltage 
VIL 
(strobe inputs) 
VOH High-level output voltage Voce = 4.75 V, Vcec— = —4.75 V, 
VoL __ Low-level output voltage es Vcoc+ 74.75 V, Vcoc— =—4.75 V, 


O 
(strobe inputs) Vec+=5.25V, Vec— =—5.25 V, Vin = 5.25 V 
Low-level input current 

IL (strobe inputs) p18 *GGe = ao Ve i ase 


lcc+ Supply current from Vec4 | 66 1 Vec+=5.25V, Voc = —5.25 V, j 25 40 
Icc— Supply current from Vec— |. 8 | Vcc. = —-15  -20 


+A\II typical values are at Voc} = 5 V, Vec_ = —5 V, Ta = 28°C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high. 


Vec+=5.25V, |Ta=—-55°Cto0°C, SN5528 only 
Differential-input bias current Vcec— = —5.25 V,| Ta = 0°C to 70°C 
Ta =70°C to 125°C, SN5528 only 


2 
2 
7 
7 
17 
17 
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TYPES SN5528, SN7528 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 


switching characteristics, Vcc+ = 5 V, Vcc— = —5 V, TA = 25°C 


PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TYP MAX | UNIT 

SYMBOL | FROMINPUT | TO OUTPUT | FIGURE 

t 25 40 

EEA) A1-A2 w 34 CL=15pF, R= 2882 pons 
tPHL(D) Os 
t i530 

adi STROBE Ww 34 CL=15pF, Ry. =2882 a 
tPHLIS) ee eee 


typical recovery and cycle times, Vcc+ = 5 V, Vcc— = —5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX) UNIT 


Differential-input overload recovery time Differential Input Pulse: 
(see Note 4) Vip =2V, t¢ = 20 ns 


P Common-mode-input overload recovery time Common-Mode Input Pulse: 
ila (see Note 5) Vic =22V, ty = te = 20 ns 


teyc(min) Minimum cycle time 


torD 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input 
overload signal prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 


ref 


1A1c 
INPUTS 
1A2 0 
STROBE 15S ¢ een oe 


INPUTS 
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TYPES SN55232, SN75232 
DUAL SENSE AMPLIFIERS 


FUNCTION TABLE 


INPUTS | OUTPUT 
A S 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


OUTPUT OUTPUT 
STROBE iw GND 2w STROBE GND 


Yoc+ 1s 2 2S NC 


Ww 
L 
H 


TA is a differential voltage (Vip) between A1 and A2. For 2A1 2A2, Veco - 
these circuits, Vip is considered positive regardless of INPUTS 


which terminal is positive with respect to the other. 


NC—No internal connection 


electrical characteristics over recommended operating free-air temperature range, VCC+ = 5 V, VCcC—_ =—5 V 
(unless otherwise noted) 


ITa=O°Cto70C = =——<C—sS SY to 70°C 11 15 
V ref =15mV © ° 
Ta = —55 C to 125 C, SN55232 only 10 15 20 
Ta =0°C to 70°C 36 40 44 
Vref = 40 mV © 5 
Ta = —55 C to 125 C, SN55232 only 35 40 45 
Vref =40 mV, V =V 
Common-mode input firing ii ; ee a 
VICF none | Common-mode input pulse. 
voltage (see Note 3) 


try < 15 ns, tf < 15 ns, 


Differential-input threshold 5 
voltage 


Vec+=5.25V, |Ta=—-55 CtoOC, $N55232 only 
Vec— = —5.25 V,|Ta = 0°C to 70°C 


Vip =0 Ta = 70°C to 125°C, $N55232 only 
Voco+=5.25V, Vec—=—5.25V, Vip =0 


lip Differential-input bias current 


Differential-input offset current 
High-level input voltage 

VIH 
(strobe inputs) 


ne 
Low-level input voltage 


(strobe inputs) 


1OH High-level output current 
VOL Low-level output voltage 
Vcc+=5.25V, Vec—=-—5.25V, 


(strobe inputs) Vec+ = 5.25 V, 
Low-level input current 


Icc+ Supply current from Vcc+ ee | Vece = 5.25 V, 
Icc— Supply current from Vcc | 6 | Voc+ = 5.25 V, 


+ AII typical values are at Vece+ =5 V, Vec—=—-SV,TaA= 25°C. 


Vcc+ = 4.75 V, Vcc— = —4.75 V, 
Vcc+=4.75V, Vec—=-—4.75 V, 


0 
1 
1 
1 
1 
2 
Fs 


2 

2 
2 
2 


NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high. 
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TYPES SN55232, SN75232 
DUAL SENSE AMPLIFIERS 


switching characteristics, VcCc+ =5 V, VcCc—_ = —5 V, TA = 25°C 


PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TYP MAX | UNIT 
FIGURE 


PARAMETER 


: Differential-input overload recovery time Differential Input Pulse: 
orD 


(see Note 4) Vip=2V, ty = ts = 20 ns 
Common-mode-input overload recovery time Common-Mode Input Pulse: 
(see Note 5) Vic =+2V, tr = te = 20ns 


torC 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
overload signal prior to the strobe-enable signal. 


5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 


input overload signal prior to the strobe-enable signal. 


schematic 


VCC+ o 


wee 


Vref 
a 
eee G {tL 
INPUTS 
te dT TT, 
STROBE 1S o Tr © OUTPUT 1W 
site IT4 i 


INPUTS 
a zs 
STROBE 2S, ee o OUTPUT 2W 
Vcc- ° | 
7 © GND 1 ii ©oGND 2 
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TYPES SN55234, SN75234 
DUAL SENSE AMPLIFIERS 


FUNCTION TABLE JORN 


IN- v 
INPUTS | OUTPUT DUAL-IN-LINE PACKAGE (TOP VIEW) 
A Ss Ww 


OUTPUT OUTPUT 
STROBE jw GND 2w STROBE GND 
cei os 2 28 NC 1 


definition of logic levels 


Vip > VT max | Vib $ VT min 
ES | Mi Vi min | VIS VIL max 


TAZ, -Vigg *V 


ret .2Al 2A2, Voc 
\eeerrcseen prance 


INPUTS 


TA is a differential voltage (Vjp) between A1 and A2. For 
these circuits, Vip is considered positive regardless of 
which terminal is positive with respect to the other. 


NC—No internal connection 


electrical characteristics over recommended operating free-air temperature range, VCC+ = 5 V, VCC—- =—5 V 
(unless otherwise noted) 


TEST 


PARAMETER 


TEST CONDITIONS MIN TYP? MAX 


Ta =0°C to 70°C 
Vref = 15 mV - 
Ta = —55 C to 125 C, SN55234 only 


Differential-input threshold 
voltage 


” = P 10 15 20 
Ta =0°C to 70°C 36 40 44 
Ta = —55°C to 125°C, SN55234 only 35 40 45 

Vref = 40 mV, Vi(s) = ViH 

Common-mode input pulse: 2.5 


Common-mode input firing 
VICF none 
voltage (see Note 3) 


tr < 15 ns, tf < 15 ns, 


Vecr= 825 V, [Ta==S5°C100'C, _ SNBEI4 only | ____ 700) 
Vec+ = 5.25 V, Vec— = —5.25 V, Vip =0 mE ae LA 


Differential-input bias current 


lB 


lio Differential-input offset current 2 
High-level input voltage 

VIH 
(strobe inputs) 
Low-level input voltage 

VIL 
(strobe inputs) 

VOH High-level output voltage 

VoL Low-level output voltage 21 
High-level input current 

NH 22 
(strobe inputs) 

2 


' Low-level input current 3 
(strobe inputs) 


IL 

los _ Short-circuit output current Vec+ = 5.25 V, _=—5., . —2.1 —3.5 
lcc+ Supply current from Voc+ | 6 | Voc+ = 5.25 V, . 25 40 
Icc— Supply current from Voc | 6 | Vcec+=5.25V, Vcc =-—5.25 V, Ta =25°C —15 —20 
F All typical values are at Voc} = 5 V, Vcc_ = —5 V, Ta = 25 C. 


NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high. 


NO 
= 


= 
G) 
pars =— nN Cc 
| 
m 


N 


NO 


Vec+ = 5.25 V, 


Vec— = —5.25 V, 


Vec+ = 5.25 V, ‘ mA 
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TYPES SN55234, SN75234 
DUAL SENSE AMPLIFIERS 


switching characteristics, Vcc+ = 5 V, VcCc~ = -5 V, TA = 25°C 


federated cull — TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL | FROMINPUT | TOOUTPUT | FIGURE 
a Se 
PLAID) CL=15pF, RL = 2882 
PHL) 40 
_* | * | p15 80 


t 
PLAS) STROBE CL=15pF, RL = 2882 
tPHLIS) 


PARAMETER 
Differential-input overload recovery time Differential Input Pulse: 


(see Note 4) Vip =2V, ty = te = 20 ns 
Common-mode-input overload recovery time Common-Mode Input Pulse: 
(see Note 5) Vic=+2V, ty =t¢ = 20ns 


teyc(min) Minimum cycle time 


torC 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
overload signal prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 


VCC+ © 


ra 4 
a eh FF 
_ - a 
pif * 
weet 1G qt 
INPUTS 
itl aT 
STROBE 1S o i © OUTPUT 1W 
meet Ti qi A & 
INPUTS 
eid TT, 
STROBE 2S, Pe. aie ; o OUTPUT 2W 


_ 1 1 
a © GND 1 ik © GND 2 
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TYPES SN55238, SN75238 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 


FUNCTION TABLE 


A Ss Ww 
H H L 
x L H 


definition of logic levels 
ee a 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


STROBE — STROBE 


1P 1S 1W 2W 2s 


L 


TA is a differential voltage (Vip) between Al and A2. For 
these circuits, Vip is considered positive regardless of 
which terminal is positive with respect to the other. 


NC—No internal connection 


electrical characteristics over recommended operating free-air temperature range, VCC+ = 5 V, Vcc— = —5 V 


(unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS MIN TYP? MAX 
FIGURE 


11 15 19 


Differential-input threshold 
voltage 


Vref = 40 mV, Vi(S) = 
Common-mode input pulse: 
tr < 15ns, tf < 15 ns, 
Vec+ =5.25V, |Ta=—-55°Cto0°C, SN55238 only 100 
Differential-input bias current 2 Vcc— = —5.25 V,| Ta =0°C to 70°C 30 75] vA 


Ta = 70°C to 125°C, SN55238 only 
ie Differential-input offset current Vec+=5.25V, Vec—=—5.25V, Vip =0 POG A 


High-level input voltage 
ViH . 25 2 Vv 
(strobe inputs) 
Low-level input voltage 
VIL 25 Vv 
(strobe inputs) 
VOH High-level output voltage Vec+ =4.75V, Vec— =—4.75 V, IOH = —400 vA 
VOL Low-level output voltage Vcc+ =4.75V, Vec— =—4.75 V, lol = 16mA | 0.25 0.4] VCO” 


High-level input current Voc+=5.25V, Vec_ =—5.25 V, POT WA 

"7 gh-level inp ” CC+ cc 
(strobe inputs) Vec+=5.25V, Vcc =—-5.25V, ; 

' Low-level input current 26 Y = 5.25 V y » 5.95 V 

ies (strobe inputs) = ‘ cc : 


los Short-circuit output current Vec+=5.25V, Vec_=—5.25V, Ta=25°C —2.1 -3.5 
lcc+ Supply current from Vec+ | =§6 = =6|Vcoc+=5.25V, Vec— =—5.25 V, j 25 40 
Icc— Supply current from Vcc_ | 6 = |[Vec+ =5.25V, Voc_ =-5.25V, Ta =25°C -15 20 


£ All typical values are at Voc+ = 5 V, Vec_ = —5V, Ta = 25°C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high. 


Common-mode input firing 


V 
ICP voltage (see Note 3) 
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TYPES SN55238, SN75238 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 


switching characteristics, VcCc+ = 5 V, Vcc— = —5 V, Ta = 25°C 


PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL | FROMINPUT | TO OUTPUT | FIGURE 
: 
PLH(D) 36 CL=15pF, Ry, = 2882 | ns 
tPHLID) 
pow | 


: 5 
PLHIS) | errope cL=15eF, Ry-~20 | sts _| 
PHL Eo 


15.30 
typical recovery and cycle times, Vcc+ =5 V, Vcc— =—5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


Differential-input overload recovery time Differential Input Pulse: 

(see Note 4) Vip =2V, tf = 20 ns 
Common-mode-input overload recovery time Common-Mode Input Pulse: 
(see Note 5) Vic =22V, ty = te = 20 ns 


torD 


torC 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input 


overload signal prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 
Vcc+ ° 


Vref 


J | hy 


= 
t 


TEST POINT 1P° 


= 


2A 10 


INPUTS 
2A20 
STROBE 2S, . om o OUTPUT 2W 
_ l 


1A1c 41 i 
INPUTS 
HY ' 9 OUTPUT 1W 
STROBE 1S 0 rs 
TEST POINT 2P ° % 


| 
| 
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INCORPORATED 
POST OFFICE BOX 5012 e¢ DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


SEE 
TEST 


TABLE @'OL 


TEST TABLE 


CIRCUIT OUTPUT Y OUTPUT Z 
INPUTS Vref Vip 
TYPE Vv 


| lon 
Ai-A2 or B1-B2 i6mA [| >24V | —400uA | 
| A1-A20rB1-82 | 15mv | >19mv_| >24v | -400ua | | <o4av | | 16 mA | 
| A1-A2orB1-B2 | 40mv | <36mv | <o4v | || 16maA_| >24V | -400ua | 
| A1-A2or 81-82 | 40mv_ | >44mv | >24v | -aooua | | <oav | | 16 ma 


NOTE A: Each pair of differential inputs is tested separately with the other pair grounded. 


FIGURE 1-Vy 


SN5520/ 
SN7520 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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INCORPORATED 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


STROBES 
(SEE TABLE 
BELOW) 


NOTES: A. Each preamplifier is tested separately. Inputs not under test are grounded. 
B. WyB = 1y(1) OF Iy(2) (limit applies to each); 1}Q = 14(4)—!\(2)7 14(4)and 142) are the currents into the two inputs of the pair under 
test. 


PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE) 


CIRCUIT TYPES 100 pF to GND APPLY Vcc+ APPLY GND LEAVE OPEN OTHER 


% 66 | eo | 66 | 


Sa, Sp, GND 2 


SN5520, SN7520 


SN5522, SN7522 CG) @@M ® 
Cox 1S, 28, GND 2 
SN5524, SN7524 Cr) 
Cext 
SN5528, SN7528 (i) 


SN55232, SN75232, 
SN55234, SN75234 


SN55238, SN75238 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


FIGURE 2—-ljg, lio 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


TEST 
a Nd PER 
Vi = 0.8V FUNCTION 
TABLE 


VoL 


SEE 
1 
FUNCTION 1\ 
Vip = 40 mv TABLE TEST 
H = 40 mV as 
L = GND 
FUNCTION lov 
il TABLE \ 
Vref = 20mVO 
VOH 
| 


Vip = 40 mV 


STROBE GATE | GATE 
Gy GZ 


SA 


FIGURE 4-1, ye 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


Vref = 20mVO 


frost) 


FIGURE 5—los 


NOTE A: When testing losiy), Pin 10 is open; when testing !gs(z), Pin 10 is grounded. 


TEST 
POINTS 
Vec_o (OPEN) STROBES 5 Vec+ 
(16) fics 
eka cli i tac cl ge i. Sis pit a - 
| 
> | 
| 
I 
| 
I 
’ | 
| 
| 
| 
Vref = 20mV © 
\ 
| 
ALL CIRCUIT TYPES 3 


Cc Gy. Gz, Sa, S Y¥, z 
| moe | US SSE OG 
SN5522, SN7522 xt G, SAB, Ri, ¥ 
| msszewrerz | S| HOA OO 
S| te | 8 
ext IS, 2 7P, 2P, 1W, 2W 
C HOOS 
SN55232, SN75232, 1S, 2S, GND 2 1W, 2W 
SN55234, SN75234 45)(1) (3) (4) 02) 
| (4) (11) €18)@9)@3) (2) 


FIGURE 6-Icc+., Icc_ 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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NCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


TEST TABLE 


CIRCUIT INPUTS y y OUTPUT 


'OL 
A1-A2 or B1-B2 re 


SN5522/ 16 mA 
siiuchaaea ae 


NOTE A: Each pair of differential inputs is tested separately with the other pair grounded. 


FIGURE 7-Vr 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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NCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


Vin=2V PER 
- FUNCTION 
Vit = 0.8 V TABLE 
SEE 1 Vion 
FUNCTION 
Vip = 40 mv TABLE 'ou 
H = 40 mV 
L = GND 


Vref =20mV° 


FIGURE 8—VyH, Vit. VOH. VOL 


Vref = 20mVO 


TEST TABLE 


INPUT INPUT STROBE | STROBE GATE 
TEST 


Ciaestnose Sq [eno [eno] Vin 
iwarstRoae s5 [eno [eNO vie vid] ia 
inet GaTE | Vip] Vip] Vin [Vn | Vin 
CiicatGate | GND | GND Vi 


FIGURE 9—typ, UL 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


Vref = 20 mv O 


FIGURE 10—IoH 


Vref = 20 mv C 


SN5522/SN7522 CIRCUITS 


FIGURE 11—lo95 


— oe mw ewan wl 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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POST OFFICE BOX 5012 e¢ DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


SEE 
TEST 


TABLE a 


CIRCUIT OUTPUT 
TYPE 


SN5524/ 
SN7524 


NOTE A: Each pair of differential inputs is tested separately with its corresponding output, 


FIGURE 12-—Vy 


Vip=2V TEST 
PER 
Vip = 0.8V FUNCTION 
TABLE 


7 You 
TEST 


SEE 
FUNCTION PER 
Vip = 40 mv TABLE FUNCTION lor 
H = 40 mV TABLE —\ 
L = GND 


Vref = 20mVO 


< 
° 
BS 


SN5524/SN7524 CIRCUITS i | 


FIGURE 13-Viy, Vin: Von: VoL 


Tt Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


Vref = 20mVO 


FIGURE 14—lyy, le 


Vip =40mvVO 


Vref = 20mVO 


FIGURE 15—loO5 


T Arrows indicate actual directior of current flow. Current into a terminal is a positive value. 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


Vce-o 0 Vcc+ 


TEST 
POINTS 
(OPEN) 


SEE 
TEST 
TABLE 


TEST TABLE 


ATA2 | Wemv | timv | <oav [| ‘16mA| 
swsse8/ [ara | 15mV | >19mv | >2aVv | —a00Wa | 
SN7528 | A1-A2_ | 40mv_| <36mv | <04vV | | 16mA | 

Tara2 | aomv | >4amv [>2av | —a00na | 


NOTE A: Each pair of inputs is tested separately with its corresponding output. 


FIGURE 16 —Vy 


FUNCTION 
Vi. OY TABLE 


TEST 
POINTS 
(OPEN) 


Vec-9 


SEE 1a 
Vip = 40 mv FUNCTION TEST 
TABLE PER 
H = 40 mV FUNCTION 


L = GND TABLE a 
= : VOH 
Vref = 20mV 0 oe : = 
: __ SNSS2B/SN7SZ— CIRCUITS _ _, You = 
laid | | 


FIGURE 17—-Vin, Vive Von’ VoL 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


TEST 
POINTS 
(OPEN) 


Vref = 20mV 9 


TEST TABLE 


FIGURE 18 —Iyyy, Wye 


Y Vcc+ 


Vio = 40 mV © 


Vref = 20mVO 


FIGURE 19-Igg 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 
Vcec— Vcc+ 


| 
Siete eR oe SN55234, ay a 
SN75234 


SEE 
TEST 
TABLE 


VID TABLE SN55232 
: 10H, IOL 
$N75232 ¢ ~\ 


| 
| 
| 
| 
| 
SN55234, AND SN75234 CIRCUITS | 


SN55232, SN75232, VoL VOH 
INPUTS | Vyeg SN55234, SN75234 
Vo [ton | tor | vo | ton | tor 
SN55232,|_ A1-A2 | 15mV | <1imV| 5.25 v|<250uA | | =24V]-400uA| 
sN75292,[ Ar-A2 [15mvV [>19mv[<04v] ftemal <oav] [16 ma, 
375234 Faraz [aomv [>admv [<o4v] _[iemal<oav] | 16mA_ 
NOTE A: Each pair of differential inputs is tested separately with its corresponding output. 
FIGURE 20—-Vy 
Vin=2V PER 
Vit =0.8V FUNCTION 
SN55234, 
SN75234 
SEE TEST OL 
Vip = 40 mv ate FUNCTION $N55232, peal =) 
H= 40 mv TABLE | 5n75232 ——e—) VOH 
L= GND ion 
Vref =20mVOo 


VOH 


pg --- 5 
LI} 
ke—— 5 
Teal | 
4H 


FIGURE 21—Viyy, Vit, VoL. VOH 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


TEXAS INSTRUM ENTS 339 


NCORPORATE 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


340 


SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


(14) OPEN 


Vip = 40 mv TEST 
TABLE (2) OPEN 


Viet = 20mVO 


TEST TABLE 


TEST INPUT 1A1 INPUT 2A1 STROBE 1S STROBE 2S 


FIGURE 22-Wyy, We 


Vref = 20 mVO 


SN55234/SN75234 CIRCUITS 


FIGURE 23-log 


tT Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 5820/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


Vcec-9 Oo Vcc+ 


TEST 
POINTS 
(OPEN) 


Vip 


SN55238/SN75238 CIRCUITS 


en ac a _J 
TEST TABLE 
ee INPUTS V Vv 
TYPE ref iD 


SN55238/ 
SN75238 


NOTE A: Each pair of inputs is tested separately with its corresponding output. 
FIGURE 24-Vr 
i a en 
FUNCTION 
Vip = O.8V 
L TABLE TEST 
POINTS 
(OPEN) 
SEE a 
i Naa FUNCTION TEST 
TABLE PER 
H = 40 mv 


Vret = 20mvV 0 “7 


| 

| 

| 

| 

| 

©" __SN55238/SN75238 CIRCUITS | 


FIGURE 25—Vip, Vit, Von, VOL 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


—_ 
Vi SEE 
TEST 
Vit TABLE 
‘= TEST 
Nie POINTS 


(OPEN) 


Vref - 20mVe 


TEST TABLE 
| 
a 


FIGURE 26—hjp1, le 


OV + 
Vec - TEST cc 


Vief = 20 mVO 


SN55238/SN75238 CIRCUITS _J 


tT Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


FIGURE 27-—los 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


DIFFERENTIAL 
INPUT 
O) Vec- * 


PULSE 
GENERATOR O 50 &2 
(see Note A) 


(6) [ou * Se 
od | OT | lite 
yt | 
50 12 | | | Cy = 15 pF 
Vref = 20 mV O (5) L 4 | (Sea Note Che 
Lee | 
Onn ma | 
@ 


STROBE INPUT 
(see Note B) 


PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 


DIFFERENTIAL 
INPUT PULSE 


STROBE INPUT 
PULSE 


| 
tPLH(DY) =| fe ieue (PLH(SY) —>| — t 
(DY) PHL(SY) 
| = | | ae 


| ) OH 
OUTPUT Y l , 1.5 V 
| 
| | | VoL 
| | | , ; 
| | | OH 
OUTPUT Z | | 1.5V ! 
| | | fe ee ey 
OL 
tpHLIDZ) es a | | *PHLISZ) _ aan | 
ae Ke th 4157) | le— "PLH(sz) 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoyz = 50 2,tp= 15+ 5ns, te = 15+ 5ns, tw1 = 100 ns, ty = 300 ns, 
and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe S, when inputs A1-A2 are being tested and to Strobe Sp when inputs B1-B2 are being 
tested. 
C. Cy includes probe and jig capacitance. 


FIGURE 28—SN5520/SN7520 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


288 ©: 


Nee Note al by 
| OUTPUT 
| | a 
| | C, = 15 pF 
20mVO Q L— ™~ | (See Note i 
| 
| 


PULSE 
GENERATOR 
(see Note A) 


Viet ~ 


GATE Gy 
INPUT 


TEST CIRCUIT 


| Ww 
t —+! — 
PHL(GY, Y) — Ke— tPLH(GY,Y) ’ 
yl | | | OH 
OUTPUT | | 
4 | l 15V 
| | 
Pini oieicmeemee: 
——w —— 
PLH(GY, Z) [~ of tPHLI(GY, Z) 
| Fe ee et ee eee VOH 
OUTPUT 15V 
Z 
* Ot. 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy;+= 50 02, tp = 15+ 5ns,te= 15+ 5ns, tw = 100 ns, and PRR = 1 MHz. 
B. Cy includes probe and jig capacitance, 


FIGURE 29—SN5520/SN7520 PROPAGATION DELAY TIMES FROM GATE Gy 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Veo-5 Voce § 


288 ©) 


@) Al | 92 
> D . 
@) | 
> | 
(6) loL- 15 pF “Ts 
= |(See Note B) = 
° OUTPUT 
© DD. aa ~ 2 
Viet = 20mVO (5) L 7 | (See Note “an 
- | 
| 


= 
be ee a Sc Sots: ll Sti sso atl 
Sa Gy GZ 
50° 3500 $50°: $502: (15) (11) (@ (14) (10) PULSE 
GATE G79 GENERATOR 
100 pF INPUT (see Note A) 
| 50: 


TEST CIRCUIT 


OH 


"PHL(GZ, Z) 4 — 
l 
| 
| 


+ ‘PLH(GZ, Z) 
| 
| 
| 


OUTPUT 
rd 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Z5yz=502,t,= 15+ 5ns,te= 15+ 5ns, ty = 100 ns, and PRR = 1 MHz. 
B. Cy, includes probe and jig capacitance. 


FIGURE 30—SN5520/SN7520 PROPAGATION DELAY TIMES FROM GATE Gz 


477 


TEXAS INSTRUMENTS 345 


INCORPORATED 
POST OFFICE BOX 5012 e« DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


DIFFERENTIAL 


INPUT 
O Vec~9 Vec+ 9 


Al 288 ¢2 


PULSE 
GENERATOR O 50: OUTPUT 
(see Note A) Y (12) Oy 


C, = 15 pF 


Vv = 
ref = 20mMVO (See Note C) 


on 
° 
-- 
! 
| 
J 


ial | son 


STROBE INPUT 0 
(see Note B) 


PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 


— — ——— 40 mV 


DIFFERENTIAL 
INPUT PULSE 


STROBE 
INPUT PULSE 


| | 
OUTPUT 1.5V 1.5V 


f 


NOTES: A. The pulse generators have the following characteristics: Zou = 50 82, tr = te = 15 + Sns,ty4 = 100 ns, tyo = 300ns, PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe Sq when testing inputs A1-A2 and to Strobe Sg when testing inputs B1-B2. 
C. Cy includes probe and jig capacitance. 


FIGURE 31—SN5522/SN7522 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 
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SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vec- e Vec+ ® 
(8) (16) 
e ae eee 288 ©) 
C > @ 
| . 
(3) | 
oO 
> oe 
Oo Cc, = 15 
LF 
>> © L see Note B) 
@ 
IL 
Vref = 20mV 0 (5) 


100 pF 
INPUT © 
50! 


PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 


| | 

‘PLH(G) <i a 
| 
| 


OUTPUT 


OL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy~= 5022, ty = 15+ S5ns, te= 15+ 5 ns, ty, = 100 ns, and PRR = 1 MHz. 
B. Cy includes probe and jig capacitance. 


FIGURE 32—SN5522/SN7522 PROPAGATION DELAY TIMES FROM GATE INPUT 
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SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


DIFFERENTIAL 
INPUT 
. Vec- § Vec+ 9 


288 |) 
e 50 ) 
R 
PULSE 
GENERATOR e 50 :: 
(see Note A) 
e 
Q 50 2 S| - n OUTPUT 
2wW 
| | 
C, = 15 pF 
50 22 | L 
a | a | (See Note cL 
Vref = 20mVO (5) i | 
ee He is) aa aa canta a 
1S 2s 
100 pF 
| 501: 50 
= = = oO CO = = = 
STROBE ~/ 
INPUT ©O 
(see Note B) 
PULSE 
GENERATOR 
(see Note A) 
TEST CIRCUIT 


DIFFERENTIAL 
INPUT PULSE 


3.5 V 


STROBE INPUT 
PULSE 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zo yy = 50 2,ty= 15+ Sons, tre = 15+ 5 ns, tyy = 100 ns, two = 300 ns, 


and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2 are 


being tested. 
C. Cy includes probe and jig capacitance. 


FIGURE 33—SN5524/SN7524 PROPAGATION DELAY TIMES 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


DIFFERENTIAL 
INPUT 


Veéc~ V Voc+ O 
OPEN 
— ee ee 288 |: 
(2) 1A1 - 
fs ip 
: (3) 
PULSE ie egne 
GENERATOR ° 50!) L p “Tl 
(see Note A) | (See Note C) = 
g . : 
50°) 
. me |) (2) 4 OUTPUT 
2W 2W 
| 
50‘: | C, = 15 pF an 
5 | | L (See Note C) = 
— = 
Vref = 20mVO 


1S 2S 
100 pF 
” 4 * 500 50 
— = = e ° i — 77 
@ 
STROBE 
INPUT ©& 
(see Note B) 
PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 


DIFFERENTIAL 
INPUT PULSE 


STROBE INPUT 


15V 


PULSE 
| ae le ty, a si 
| a K—$ toi ip) _ _ —+| K— tpyLis) 
tpLHiD) "I -— ‘PLHIS)— ee anit 
| | | ft OH 
OUTPUT 1.5V 1.5V 1.5V 
VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics:25y¢= 50 02, tp = 15 + Sons, te = 15 + 5 ns, ty, = 100 ns, ty = 300 ns, 


and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2S2 are 


being tested. 
C. Cy. includes probe and jig capacitance. 


FIGURE 34—SN5528/SN7528 PROPAGATION DELAY TIMES 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 
DIFFERENTIAL 


INPUT 
® Vec- 9 Vec+ § 


2882 


PULSE 
GENERATOR 0 
| (See Note di hy 


(see Note A) 


OUTPUT 
7 2w 


C, = 15 pF 
L 
(See Note cL 


Viet =20mVO 


5082 502 


STROBE Y 
INPUT © 
(see Note B) 


PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 


DIFFERENTIAL 
INPUT PULSE 


STROBE INPUT 
PULSE 


1.5V 


be be 


—+| tPLH(D) 
(PHL(D) +4 be— r— 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zo; = 50 2, tp= 15+ 5ns, te= 15+ Sons, ty,4 = 100 ns, tyo = 300 ns, 


and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2 are 


being tested. 
C. Cy, includes probe and jig capacitance. 


FIGURE 35—SN55232, SN75232, SN55234, and SN75234 PROPAGATION DELAY TIMES 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


DIFFERENTIAL 


INPUT y 
O CC= 6 Vec+ O 


288 ©) 


lo, =15 
L= 15 pF 
|(See Note che 


PULSE 
GENERATOR ; 50°: 
ed Tile ! 
50! OUTPUT 
& 
222 DD: ple ~  2w 


| 
C, = 15 pF 
| meine 
oe Tt | 
wil 
| 
C | 


(see Note A) 


STROBE 
INPUT ©& 
(see Note B) 


PULSE 
GENERATOR 


(see Note A) 


TEST CIRCUIT 


DIFFERENTIAL 
INPUT PULSE 


STROBE INPUT 
PULSE 


| | —>{  pe— TPLHIO) | —e  fons 
LH(S) 
tp tPHL(S) | | 
HL(D) —+ — _ | ax 
| 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zo 4= 50 2, tt-=15+5ns, te= 15+ 5 ns, ty,4 = 100 ns, tw2 = 300 ns, 


and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2S2 are 


being tested. 
C. Cy, includes probe and jig capacitance. 


FIGURE 36—SN55238/SN75238 PROPAGATION DELAY TIMES 
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SERIES 5520/7520 


V+—Threshold Voltage—mV 


V+—Normalized Threshold Voltage 


SENSE AMPLIFIERS 


TYPICAL CHARACTERISTICS 


THRESHOLD VOLTAGE 
vs 


REFERENCE VOLTAGE 


= OV 
=—5V 
4 = 0°C to 70°C 


15 20 25 
V ef Reference Voltage—mV 


FIGURE 37 


NORMALIZED THRESHOLD VOLTAGE 
vs 
PULSE REPETITION RATE 


MI TA 
A 
MN TI Ti 
12 MI LTT 

SETI TM TOTTI Ti 
CUA IME TMT TTI Uh 
Ste il 
CANETTI CTI TT TTT 


0.001 0.01 
ie Spake aclenh 


2 
oe) 


© 
o>) 


o 
5 


o 
N 


oO 


FIGURE 39 


30 35 40 45 50 


V+—Threshold Voltage—mV 


Vicg ~Common-Mode-| nput Firing Voltage—V 


THRESHOLD VOLTAGE 
Vs 


SUPPLY VOLTAGE 


4.5 4.75 5 5.20 75 
Vec+ and Vec_~Supply Voltages—V 
FIGURE 38 


COMMON-MODE FIRING VOLTAGE 
vs 


REE-AIR TEMPERATURE 


aa 


KS) “IH 
Common-Mode Input Pulse: 


us < 15ns,t 


ts <15ns,t =50ns 
w 


T a—Free-Air Temperature—°C 
FIGURE 40 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


TYPICAL CHARACTERISTICS 


DIFFERENTIAL-INPUT BIAS CURRENT DIFFERENTIAL-INPUT OFFSET CURRENT 


vs vs 


FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


lg —Differential-| nput Bias Current—yuA 
lic Differential-| nput Offset Current—yuA 


T ,—Free-Air Temperature—C T ,—Free-Air Temperature—°C 
FIGURE 41 FIGURE 42 
HIGH-LEVEL INPUT CURRENT LOW-LEVEL INPUT CURRENT 
vs vs 
INPUT VOLTAGE INPUT VOLTAGE 


yy High-Level Input Current—yvA 
I, ~Low Level Input Current—mA 


V,—Input Voltage—V V,—I!nput Voltage—V 
FIGURE 43 FIGURE 44 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


Vo Output Voltage—V 


—High-Level Output Voltage—V 


VoH 


0 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 


DIFFERENTIAL-INPUT VOLTAGE DIFFERENTIAL-INPUT VOLTAGE 


SN5524, SN7524, SN5528, SN7528, AND 
Y OUTPUT OF SN5520, SN7520. 


SN5522, SN7522, AND Z OUTPUT OF SN5520, 


Vo Output Voltage—V 


tt | iy Te 


(e) ee SS Se 
5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 


V,,—Differential-lnput Voltage—mV 
FIGURE 45 FIGURE 46 


Vip —Differential-Input Voltage—mV 


HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 


vs vs 
LOW-LEVEL OUTPUT CURRENT 


HIGH-LEVEL OUTPUT CURRENT 


ALL CIRCUITS EXCEPT 
SN55232, SN75232 


Voy Low-Level Output Voltage—V 


Vect+ =5V 
Vec— =-5V 
Tp = 25°C 
—200 —400 —600 —g00 —1000 8) 2 3 6 8 10 12 14 16 18 20 
|ojy—High-Level Output Current—uA Io, Low-Level Output Current—mA 
FIGURE 47 FIGURE 48 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


APPLICATION DATA 
combined fan-out and wire-AND capabilities 


The open-collector TTL gate, when supplied with a proper load resistor (R|_), may be paralleled with other similar TTL 
gates to perform the wire-AND function, and simultaneously, will drive from one to nine Series 54/74 loads. When no 
other open-collector gates are paralleled, this gate may be used to drive ten Series 54/74 loads. For any of these 
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum 
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through 
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will 
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise 
above the low level even if one of the paralleled outputs is sinking all the current. 


In both conditions (low and high level) the value of Ri_ is determined by: 
_VRL 
L tee 
RL 


where VR_ is the voltage drop in volts, and IRL is the current in amperes. 


high-level (off-state) circuit calculations (see figure 49) 


The allowable voltage drop across the load resistor (VR) is the difference between Vcc applied and the VQOy level 
required at the load: 


VrRLt= Vcc — VOH min 


The total current through the load resistor (IR{_) is the sum of the load currents (lj}4) and off-state reverse currents 
(l1OH) through each of the wire-AND-connected outputs: 


IRL =n? !IOH +N ¢ ly to TTL loads 
Therefore, calculations for the maximum value of Ri would be: 


Vcc — VOH min 


Rp ee 
(max) n° lOH TN? hin 


where 7 = number of gates wire-AND-connected, and N = number of TTL loads. 


TTL LOADS 


Calculation: 


Vcc — VOH min 


R =— 6 — OR min 
>} vimax) a OH +N NH 


5 — 2.4 2.6 


R = eee = 
L(max) ~ 9.001 + 0.00012 0.00112 


2 = 23212 


exces N=3 
Net =3* 40uA 


n=4 
ni? lon =4 * 250 uA 
FIGURE 49—HIGH-LEVEL CIRCUIT CONDITIONS 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


APPLICATION DATA 
low-level (on-state) circuit calculations (see figure 50) 


The current through the resistor must be limited to the maximum sink-current of one output transistor. Note that if 
several Output transistors are wire-AND connected, the current through Ry may be shared by those paralleled 
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level 
periods, the current must be limited to 16 mA, the maximum current which will ensue a low-level maximum of 0.4 
volt. 


Also, fan-out must be considered. Part of the 16 mA will be supplied from the inputs which are being driven. This 
reduces the amount of current which can be allowed through RL. 


Therefore, the equation used to determine the minimum value of Ri would be: 


Vcc — VOL max 


R : Cee - 
L(min) IOL capability —N «ly 


Calculation: 
Vcc — VOL max 


RLimin) = 76, capability -N~ lo: 


ue 5-04 a. 46 
L(min) ~ 0.016 — 0.0048 7 


TCurrent into OFF outputs is negligible at the low logic level. 


MAXIMUM lOL CAPABILITY 
OF ONE OUTPUT = 16 mA FIGURE 50—LOW-LEVEL CIRCUIT CONDITIONS 
TABLE 1 


driving series 54/74 loads and combining outputs 


Table 1 provides minimum and maximum resistor 
values, calculated from equations shown above, for 
driving one to ten Series 54/74 loads and wire-AND 
connecting two to seven parallel outputs. Each value 
shown for one wire-AND output is determined by the 
fan-out plus the cutoff current of a single output 
transistor. Extension beyond seven wire-AND con- 
nections is permitted with fan-outs of seven or less if 
a valid minimum and maximum R_ is possible. When 
fanning-out to ten Series 54/74 loads, the calculation 


for the minimum value of Ry, indicates that an LOAD RESISTOR VALUE IN OHMS 


infinite resistance should be used (VRL = = so, £—A\ll values shown in the table are based on: 
however, the use of a 4-k{2 resistor in this case will High-level conditions: Vec = 5 V, VoH min = 2-4 V 
satisfy the high-level condition and limit the low level Low-level conditions: Veg = 5 V, VOL max = 0.4 V 
to less than 0.43 volt X—Not recommended or not possible. 


§—The theoretical value is ©. See explanation in text. 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


TYPICAL APPLICATIONS 


small memory systems 


This application demonstrates an improved method of sensing data from relatively small memory systems. Two 
individual core planes, usually consisting of 4096 cores each, can be interfaced by each of the dual-channel SN5524 or 
SN7524 sense amplifiers, see Figure 51. Standard TTL or DTL integrated circuits, driven directly from the compatible 
sense-amplifier outputs, may be selected to serve as the memory data register (MDR). 


STROBE _m 
- MEMORY DATA 
REGISTER 
SENSE LINE 1 SN5524/SN7524. id! [— 7 
= a a | 
4096 CORES 
(Typical) oon i BIT 1 


PLANE 2 
4096 CORES 


(Typical) 


PLANE 3 


4096 CORES 
(Typical) 


PLANE 4 
4096 CORES 
(Typical) 


To additional planes and SN5524's or SN7524’s 
as necessary for complete memory word 


FIGURE 51—SENSING SMALL MEMORY SYSTEMS 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


TYPICAL APPLICATIONS (continued) 


large memory systems 


This application demonstrates an improved method of sensing data from large memory systems. The signal-to-noise 
ratio can be increased by sectioning the large core planes as illustrated in Figure 52. Two segments, usually consisting of 
4096 cores each, can be interfaced by each of the dual-input channels of the SN5520/SN7520 or SN5522/SN7522 
sense amplifiers. The cascaded output gates of the SN5520/SN7520 circuits may be connected to serve as the memory 
data register (MDR). A number of SN5522/SN7522 sense amplifiers may be wire-AND connected to expand the input 
function of the MDR to interface all the segments of the plane. Complementary outputs, clear, and preset functions are 
provided for the MDR. Rules for combined fan-out and wire-AND capabilities must be observed. 


SEGMENTED CORE PLANE (represents one bit in memory word) 

OSTROBE SL 
SN5520 or SN7520 with 
Output Connected as 
Memory Data Register 
(MDR) 


SEGMENT A 
4096 CORES 
(Typical) 


OY 
MDR 
SEGMENT B OUTPUTS 
4096 CORES 
(Typical) OZ 
SEGMENT C ; 
4096 CORES as sense-input expander 
(Typical) for SN5520 or SN7520 
s) WIRE-AND 
| T | CONNECTION 


SEGMENT D 


4096 CORES 
(Typical) 


| | | “LE © MDR PRESET (GATE) | 


To additional SN5522’s or SN7522’s to 
provide necessary number of sense inputs 


FIGURE 52—SENSING LARGE MEMORY SYSTEMS 
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TYPES $N75207, SN75207B, SN75208, SN75208B 
INTERFACE DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
CIRCUITS OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


BULLETIN NO. DL-S 7711793, JULY 1973—REVISED JANUARY 1977 


Plug-in Replacement for SN75107A, JORN 


SN75107B, SN75108A, SN75108B DUAL-IN-LINE PACKAGE 
with Improved Characteristics (TOP VIEW) 
e +10 mV Guaranteed Input Sensitivity an “ae OUTPUT STROBE 


e TTL Compatible 
e Standard Supply Voltages...+5 V 


e Differential Input Common-Mode 
Voltage Range of +3 V 


e Strobe Inputs for Channel Selection 
e ‘207 and ‘207B Have Totem-Pole Outputs 
e ‘208 and ‘208B Have Open-Collector Outputs 


e ‘‘B” Versions Have Diode-Protected Input 
Stage for Power-Off Condition 
ee . OUTPUT STROBESTROBE GND 
e Sense Amplifier for MOS Memories 1G S 
® Dual Comparator NC—No internal connection 


e High-Sensitivity Line Receiver 


description 
The SN75207, SN75207B, SN75208, and SN75208B FUNCTION TABLE 
are pin-for-pin replacements for the SN75107A, DIFFERENTIAL 
SN75107B, SN75108A, and SN75108B, respectively. INPUTS 


The improved input sensitivity makes them more 


suitable for MOS memory sense amplifiers and can Po UH 


H 
result in faster memory cycles. Improved sensitivity H 
also. makes them more useful in line receiver 
applications by allowing use of longer transmission 
line lengths. The ‘207 and ‘207B each features a 
TTL-compatible active-pull-up output. The ‘208 and 
‘208B each features an open-collector output that 
permits wired-AND logic connections with similar H = high level, L = low level, X = irrelevant 
output configurations. These devices are designed for 
operation from O°C to 70°C and are available in the 
ceramic dual-in-line (J) package or in the plastic 


dual-in-line (N) package. 


The essential difference between the unsuffixed and ‘’B’’ versions can be seen in the schematics. Input-protection 
diodes are in series with the collectors of the differential-input transistors of the ‘““B’’ versions. These diodes are useful 
in certain “‘party-line’’ systems that may have multiple VCC+ power supplies and may be operated with some of the 
Vcc+ supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent input 
circuit connected to that supply would be as follows: 


ieee Lol NT Pt 


UNSUFFIXED VERSION “BY” VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to some potential 
greater than 1.4 volts. 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


359 


TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


design characteristics 


The ‘207, '207B, ‘208, and. ‘’208B line receivers/sense amplifiers are TTL-compatible dual circuits intended for use in 
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level differential signals 
in the presence of common-mode noise and variations of temperature and supplies. Dc specifications reflect worst-case 
conditions of temperature, supply voltages, and input voltages. 


The input common-mode voltage range is +3 volts. This is adequate for application in most systems. In systems with 
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an 
acceptable level at the receiver-input terminals. 


The circuits feature individual strobe inputs for each channel and a strobe input common to both channels for logic 
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with 
Series 54/74 TTL. 


The circuits feature high input impedance and low input currents, which induce very little loading on the transmission 
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity (3 millivolts 
typical) is particularly important when data is to be detected at the end of a long transmission line and the amplitude of 
the data has deteriorated due to cable losses. The circuits are designed to detect input signals of 10 millivolts (or greater) 
amplitude and convert the polarity of the signal into appropriate TT L-compatible output logic levels. 


schematic (each receiver) 


INPUTS 


(2, 11) GND 


(5.8) stROBE 


G 
| 
| COMMON 
| TOBOTH 
| RECEIVERS 
(6) STROBE 
Voce S 


TO OTHER RECEIVER 


*R = 1 k&2 for '207 and ‘'207B, 750 §2 for ‘208 and ‘208B. 
NOTES: A. Resistor values shown are nominal and in ohms, 
B. Components shown with dashed lines in the output circuitry are applicable to the ‘207 and ‘'207B only. Diodes in series with 
the collectors of the differential input transistors are short-circuited on ‘207 and ‘208. 
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TYPES SN75207, SN75207B, SN75208, SN/5208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage VCc+ (see Note 1) 7V 
Supply voltage VCC — —7V 
Differential input voltage (see Note 2) +6 V 
Common-mode input voltage (see Note 3) +5 V 
Strobe input voltage 5.5 V 
Continuous total dissipation 600 mW 
Operating free-air temperature range OCte70C 


Storage temperature range 


recommended operating conditions (see note 4) 


. —65°C to 150°C 


MIN NOM MAX UNIT 


Supply voltage VCC+ 4.75 5 5.25 V 
Supply voltage VCC —4.75 —5 —5.25 V 
Low-level output current, IO. —16 mA 
Differential input voltage, Vjp (see Note 5) —5t 5 V 
Common-mode input voltage, Vic (see Notes 5 and 6) . = 3 V 
Input voltage range, any differential input to ground (see Note 5) at 3 V 
Operating free-air temperature 0 70 "¢ 
TThe algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic voltage 
levels only. 
NOTES: 1. All voltage values, except differential voltages, are 
with respect to network ground terminal. RECOMMENDED COMBINATIONS 
2. Differential voltage values are at the noninverting (A) OF INPUT VOLTAGES 
terminal with respect to the inverting (B) terminal. = 
3. Common-mode input voltage is the average of the | 
ro) 
voltages at the A and B inputs. @ 2 
4. When using only one channel of the line receiver, the a 1 
strobe G of the unused channel should be grounded =a 0 
and at least one of the differential inputs of the 5 
unused receiver should be terminated at some voltage ° ~ 
between ~-3 V and3 V. 2 ee, 
5. The recommended combinations of input voltages fall Z 3 
within the shaded area of the figure at the right. | 7 
6. The common-mode voltage may be as low as -4 V 2 —4 
provided that one of the two inputs is not more £ 5 
negative than —3 V. -§ -4 -3-2 -10 1 2 3 
Input—B-to-Ground Voltage— V 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


definition of input logic levelst 


ViDH High-level input voltage between differential inputs | 001 tke 


VipL Low-level input voltage between differential inputs —§ —0.01 
ViH(S) High-level input voltage at strobe inputs a 2 ee 
ViL(S) Low-level input voltage at strobe inputs 


TThe algebraic convention, where the more positive (less negative) limit is designated maximum, is used in this data sheet with logic input 


voltage levels only. 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


‘207, '207B ‘208, '208B 
PARAMETER TEST CONDITIONS ¢ | '207,'2078 | 
MIN TYPS MAX|MIN TYPS MA 
—] 


= 


NIT 


uA 
MA 


ee 


Low-level Vip=-8V ft 10 
| 5 Vcc MAX 
input current Vip =5V | 10 
: High-level input current |Vcc+ =MAX, VjH (Ss) = 2.4 V 
IH into 1G or 2G Voc: = MAX, Vins) = MAX Vcc 
' Low-level input current y = MAX y = OA Y 
Hh into 1G or 2G ote ‘aa 
High-level input Vcc: =MAX, ViH(s) = 2.4 V 
si current into S Vcc+ =MAX, ViH(s) = MAX Vcc+ 
IL : 
O - 
O 


mA 


2 


se 


Low-level input ’ ia +3 aasi 
current into S CC é IL(S) . 
VOH High-level output voltage 
L 


Vv 


Vcc: = MIN, Vit(s) = 9.8 V, 
IOH = —400 vA, Vic =-3Vto3V 
Vec+ = MIN, = ViH(s) = 2, 
lot = 16 mA, Vic =-3Vto3V 


IOH High-level output current |Vcc:+ = MIN, VOH = MAX Vcc+ 


Short-circuit 


ViDH= 10 mV, 


VIDL = —10 mV, 


Low-level output voltage 


N 
oa 


a LS 3/3); 3; 


los Vcc+ = MAX 


output current4 


Supply current from 


| Vec+ =MAX, Tpa=25C 1 30 
Supply current from . 

ICCH— Vcc: = MAX, Ta =25 C —8.4 —8.4 3) 
Vcc _, outputs high 


+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended Operating conditions. 


‘ 3 MAX 
High-level Vip =5V 30 75 30 75 
NH . Vcc+ = MAX 
input current Vip =-5V 30 75 30 75 
IL 2 
- 
ef 
—18 —70 
: 
—15 


mA 


§ All typical values are at Vcc; = 5V, Voc_ = -5 V, Ta = 25°C. 
{| Not more than one output should be shorted at a time. 


switching characteristics, VCC+ = 5 V, VCC— = —5 V, Ta = 25°C 


‘207, '207B ‘208, ‘208B 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX|MIN TYP MAX 


Propagation delay time, low-to-high-level output, 

*PLH(D) from differential inputs A and B 
Propagation delay time, high-to-low-level output, 

'PHL(D) from differential inputs A and B Ri = 4702, Cy = 15 pF, 
Propagation delay time, low-to-high-level output, See Figure 1 

err Propagation oe time, high-to-low-level output, 
from strobe input G or S 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


DIFFERENTIAL 7 OUTPUT 
1A 
INPUT +10 mV 
fit > 
PULSE O ® 

GENERATOR 6 

(See Note A) | O 15 pF 
(See Note C) 
| 
| 
| 
: : = (See Note D) 

e O 
+40 mV 8 2B | 
O 50 {2 l 
OUTPUT 
CL 
STROBE 15 pF 
INPUT O (See Note C) 
(See Note B) 
PULSE = = 
GENERATOR 
(See Note A) 
TEST CIRCUIT 


INPUT 
B 
Ov 
| | 
twl 
es : }~———— 1,7 ————# 
STROBE | | 
INPUT | a wage 
Gor $ (PHL(D) Yk | ie 
| | | 
| | (PLHIS) = —— fe PHILLIS) 
VOH si i ss. 
| | | OH 
OUTPUT | 
bh ov 1.5 V 1.5V 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zout ~ 20 9, t, <5ns, te < Hons, tw 1 = 500 ns with PRR = 1 MHz, 
tw2 = 1 ms with PRR = 500 kHz. 
B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 14-18 or 2A 2B are 
being tested, and to Strobe 2G when inputs 2A-2B are being tested 
Cc. Cy includes probe and jig capacitance 
D. All diodes are 1N916 


FIGURE 1—PROPAGATION DELAY TIMES 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


TYPICAL APPLICATION DATA 


STROBES 


P 
INPUT alg 
FROM SN75361A MOS MEMORY 
TTL 
TUE or | 
SN75452B 
1/2 '207, '207B | 
or 
DYNAMIC RAM) Vref 
ADJUSTMENT {_ | 
DRIVE MEMORY SENSE 
FIGURE 2—MOS MEMORY SENSE AMPLIFIER 
RECEIVER 1 RECEIVER 2 RECEIVER 4 
© @ 
pe] de {>> 
| 
STROBES STROBES TRANSMISSION LINE HAVING STROBES 
CHARACTERISTIC IMPEDANCE Zo 
LOCATION 2 
RT 2 DRIVER 1 DRIVER 3 DRIVER 4 


> 


: ogee | 
DATA INPUT | = >. B — 6 B é 


C C 
Ne » » 
wwisit 5 


LOCATION 1 LOCATION 3 LOCATION 4 


io) 


Receivers are ‘207, ‘2078, ‘208, or ‘208B; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN75112. 


FIGURE 3—DATA-BUS OR PARTY-LINE SYSTEM 


PRECAUTIONS: When only one receiver in a package is being used, at 
least one of the differential inputs of the unused 
receiver should be terminated at some _ voltage 
between —3 volts and +3 volts, preferably at ground. 
Failure to do so will cause improper operation of the 
unit being used because of common bias circuitry for 
the current sources of the two receivers. Strobe G of 
the unused channel should be grounded. 
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TYPE SN75270 
INTERFACE 7-UNIT MOS-TO-TTL CONVERTER AND 


CIRCUITS THERMAL PRINTHEAD DRIVER ARRAY 


BULLETIN NO, DL-S 7712061, SEPTEMBER 1973—REVISED APRIL 1977 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


rs 7 Single-Ended Noninverting 
Drivers Per Package 


® Inputs Compatible with MOS 
» TTL-Compatible Outputs 
e Single 5-V Supply 


description 


The SN75270 is a monolithic integrated circuit 
designed for use as a sense amplifier or thermal 
printhead driver. As a sense amplifier, the Gevice can schematic (each driver) 
be used to convert from MOS to TTL levels. As a 
thermal printhead driver, this device is used with 
EPN3600-type thermal printheads. 


The SN75270 is characterized for operation from 
0O°C to 70°C. 


GND 


Resistor values are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Voc (see Note 1) 2 2. 6 we ek eee we ee ee 7V 
Input current... — Cee ee ee he ee es ee TA 
Continuous total deinaion’ at ing ee 25° c eek air temperate tes ots 2) se a ew ew w ee eh et hs BOO MW 
Operating free-air temperature range 2. ww 0°C to 70°C 
Storage temperature range .. . ened epe eee bs oa oe & —65°C to 150°C 
Lead temperature 1/16 inch from case aha 60 sseonde: J nakade haa bhu Pde we cad ueee SOE 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........ 2 1 ee ee ee 260°C 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, VCC 4.75 5 5.20 V 

High-level input current, I) 05 2 mA 
Low-level input current, I} L 0 0.1 mA 
Operating free-air temperature, TA 0 70 *C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 21, !n the J package, SN75270 chips are glass mounted. 
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TYPE SN75270 
7-UNIT MOS-TO-TTL CONVERTER AND 


THERMAL PRINTHEAD DRIVER ARRAY 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER TEST CONDITIONS UNIT 


Vcc =4.75V, | 500 uA, 
VOH High-level output voltage ce in ‘ 
1OH = —80 LA 


Vcc =4.75V, typ = 100 uA, 
lol = 3.2 mA 

Voc = 4.75 V, typ = 500 wA, 
Vo=1V 
Vcc =5.25V, Iyy = 500 nA, 
Vo = 0.25 V 


Veo =5%V; Iyp = 100 pA, 
ICCL Total supply current, all outputs low ' 0 20 35 mA 
O = 


switching characteristics, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
tp_H Propagation delay time, low-to-high-level output Vec=5V, Cc; = 15 pF, P80 ns 
tpHL Propagation delay time, high-to-low-level output RL =1.5k2, See Figure 1 a ae ce 


1OH High-level output current 


PARAMETER MEASUREMENT INFORMATION 


Vcc 
5V 5V 5V 


RL = 1.5 kk 


PULSE 
GENERATOR 
(See Note A) 


OUTPUT 


C, = 15 pF 


| (See Note B) 


NOTES: A. The pulse generator has the following characteristics: Zoy- = 50 £2, t, < 10 ns, ts < 10 ns, PRR = 500 kHz, ty, = 500 ns, 
B. Cy includes probe and jig capacitance, 


TEST CIRCUIT 


5V 


PULSE 
GENERATOR 


OV 


HIGH 


INPUT 


LOW 


VOH 


OUTPUT 


VOL 


VOLTAGE WAVEFORMS 
FIGURE 1 
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TYPE SN75270 
7-UNIT MOS-TO-TTL CONVERTER AND 
THERMAL PRINTHEAD DRIVER ARRAY 


TYPICAL APPLICATION DATA 


TTL OUTPUT 
Note A: 
VOH = High-level output voltage of MOS device 
V ge = Base-Emitter voltage of input transistor of SN75270 
1OH = High-level output current of MOS device 
example: let VoH=4V 
. loH =1mMA 
VBE = O37 V 
4 =0.7 
R= = 3.3 kQ 
1 
FIGURE 2—MOS TO SN75270 CONNECTION 
13 V 
7 — a of the 35 mesas 
1/7 SN75270 | — | 
FIGURE 3—THERMAL PRINTHEAD DRIVER FOR 
THE EPN3600 THERMAL PRINTHEAD 
TEXAS INSTRUMENTS 367 
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MOS Drivers 


i 


369 


Ole 


GALVUOdHOONI 


SINAWNULSN] SVX4AL 


z2e7eSZ SVX31 ‘SVTIVO * 2Tt0S KOS 350ISds50 1SOd 


LLG 


L 


MOS DRIVERS 


DRIVERS 
seals seca (idiotic PER ADDITIONAL FEATURE 
TYPE TYPE placiiaiaes 
PACKAGE 
Compatible with many popular MOS RAMs including 
SN75368 J the TMS 1103, TMS 1103-1, TMS 4030, and 7001 
ECL to MOS/TTL driver 


VOL 
(MAX) 


INPUT iienic q v 
t 
SUPPLIES PD OH 
COMPATIBILITY TYPICAL (MIN) 
(Nominal) 
Vec1=5V, 
Veco = 20 V 
CC2 ‘ 33 ns 
Vcc3 = 24 V, 
Wee=<62¥ 
ECL 10K EE 


44 ns 
20ns |Vcc2-—1.6V 


Compatible with the TMS 4030 4K RAM and 
other popular MOS RAMs 


Fixed ECL input reference voltage (SN75321) 
SN75321 : External reference voltage (SN75320) 
Requires two external P-N-P transistors for operation 


CMOS applications 


\N 
SN75320 iN 
J,N 


3-state Output 

SN 75367 J,N 

Separate address and enable/disable inputs 
for each driver 

CMOS applications 

Very low transient current during switching 
SN75357 3-state output 


Separate address and enable/disable 


feos 


~~ 


inputs for each driver 


Compatible with many popular MOS RAMs 


Individual Vcc? supplies for each driver 


SN75375 
Two drivers have single inputs; two have 


dual inputs 
Compatible with many MOS RAMs including the 
TMS 1103, TMS 4062, and TMS 4070 16K RAM 


Vcc2 variable from 5 V to 24 V 


SN75365 


Compatible with most popular MOS RAMs 

Separate driver address inputs with common strobe 
SN75322 
Requires two external P-N-P transistors for operation 


Low standby power 


1 tpp = Propagation delay time 


JGIND NOILIITSS YIAING SOW 


z22eSi SVX31 ‘SVTIVO * 2t0OS XOS 30!ids30 1SOd 


G3ALVYHOdHOONI 


SLNAWNULSN] SVX4AL 


LLE 


LLG 


MOS DRIVERS (continued) 


INPUT — ten4 pevice |packace| OR'VERS 
SUPPLIES PD PER 
COMPATIBILITY TYPICAL iain Mii TYPE TYPE 
(Nominal) PACKAGE 


= SN75350 
av] oo SN75355 
= SN75366 
= 
a 
_ 


Vv =5V 
cc1 = 5V. SN55180 
See features 
5ns iV¥cc3— ViVcc2t2 Vv 
for Vec2 SN75180 
and Vcc3 


4 tpp = Propagation delay time 


SN75369 


SN75361A 


SN75370 


a 
« 
e 
a oe 
cane 


ADDITIONAL FEATURES 


Compatible with many popular MOS RAMs 
Lower-voltage, high-speed version of the SN75361A 
Vcc? variable from 5 V to 18 V 

Compatible with many popular MOS RAMs 
Low-voltage version of the SN75365 

Vcc2 variable from 5 V to 18 V 

Compatible with many popular MOS RAMs 
Equivalent to the SN75365 with internal 

output damping resistor 

Compatible with many MOS RAMs including the 
TMS 4030 4K RAM and TMS 4070 16K RAM 
Separate driver address inputs with common strobe 
Vcc2 variable from 5 V to 15 V 

Compatible with many popular MOS RAMs and 
shift registers 

Single-ended inverting drivers 

Compatible with many popular MOS RAMs and 
MOS shift registers 


Single-ended inverting drivers 


Compatible with many popular MOS RAMs including 
the TMS 1103, TMS 4062, and TMS 4070 16K RAM 
Vcc? variable from 5 V to 24 V 

Dual read/write amplifier that is designed to 

interface with |/O terminals of the TMS 4062 

and similar type MOS RAMs 

Compatible with all MOS devices 

31 V maximum output swing 

Vcc2 variable from —8 V to —25 V 

Vcc3 variable from —20 V to 25 V 


JGiIND NOILIIIIS WIAING SOW 
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INTERFACE TYPES $N55180, SN75180 
CIRCUITS DUAL NAND TTL-TO-MOS LEVEL CONVERTERS 


BULLETIN NO. DL-S 7311765, AUGUST 1972 — REVISED SEPTEMBER 1973 


e Output Compatible with All MOS Devices 


e Inputs Fully Compatible with 
Most TTL and DTL Circuits 

e Designed to be Interchangeable with National 
Semiconductor DS7800 and DS8800 


schematic L 
PLUG-IN PACKAGE (TOP VIEW) 


Standard 5 V Logic Supply Voltage 
Variable Vcc2 and Vcc3 Supply Voltages 
31-Volt Maximum Output Swing 

1 mW Dissipation with Output at High Level 


Vcc Vcc3 
Y (4) 


INPUT 1A INPUT 2B 


16k 


INPUT 1B 


(1, 
INPUTA O 


INPUT B © 
(2, 9) 


(5, 6) 
O 


en OUTPUT 2Y 


(3) 
GND O 


OUTPUT 1Y 


PIN 71S IN ELECTRICAL 
b Wees CONTACT WITH THE CASE 


Positive logic: Y = AB 


Resistor values shown are nominal and in ohms. 


description 


The SN55180 and SN75180 are dual voltage-level converters designed for interfacing between TTL or DTL voltage 
levels and those levels associated with high-impedance junction or MOS FET-type devices. These devices offer the 
system designer the flexibility of tailoring the output voltage swing to his application. This can be accomplished by 
varying the Vcc2 and Vcc3 supply voltage within the ranges shown in Figure 1. Typical applications include 
interfacing with MOS shift registers and analog gates. 


The SN55180 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN75180 
is characterized for operation from 0°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Veci {see Note1) . 6. © ee ee ee ee ke 7V 
Supply voltage Vcca (see Note 1) 2... we ee ee ee ee eh ee ke!) | 6USOV 
Supply voliage Veogisee Notel) «6 2 sc ee ee eee hh ke eh hh eh he eh COV 
Vcc3 to VCC2 voltage differential Re ee ee ee ae Oe ee Oe me ee oe we ee ke eR 
Input voltage (see Note 1) .. . ou ek 6 8 ee we 2 ek ee 
Continuous total dissipation at (or below) 70° C free- -air  eenperature (see Note 2) eee ee ew ee wo ew « SOOTW 
Operating free-air temperature range: SN55180 Circuits .........2.. 2.2.2... ~ —55°C to 125°C 

SN75180 Circuits 2... . 1... ee ee ee ee ee 60°C to 70°C 
Storage temperature range ... Co ee eee ee ee ke ee ee) 6 = 65°C to 150°C 
Lead temperature 1/16 inch from case ater 60 seconds EC ¢, 0 0 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation of the SN55180 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information 
section, which starts on page 21. 
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TYPES SN55180, SN75180 
DUAL NAND TTL-TO-MOS LEVEL CONVERTERS 


recommended operating conditions 


| SNS5180 SN75180 a 
MIN NOM MAX__| MIN NOM MAX | 


Supply voltage, Vega (See Figure = = 


Supply voltage, Vocg (See Figure 1) +25 +25 
—20 —20 
| 0 


Operating free-air temperature, T a —55 125 ° 


Figure 1 shows the boundary conditions within which it is gia or? ia 
recommended that the SN55180 and SN75180 be operated 30 


for proper functioning of these converters. The range of 

operation for supply Vcca2 is shown on the horizontal axis. 20 

Vcc2 must be between —25 V and —8 V. The allowable 

range for Vcc3 is governed by Vcc2. After a value for . 10 

Vcc2 has been chosen, VCC3 may be selected as any value 

along a vertical line passing through the Vcc? value and 0 

terminated by the boundaries of the recommended 

operating region. A voltage difference between supplies of -10 

at least 5 volts should be maintained for adequate output 

voltage swing. =a 
—30 

30-25 -20 -15 -10 -5 oO 


Vcc3—Supply Voltage—V 


Vcc2—Supply Voltage—V 
FIGURE 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
(see note 3) 


Vin Highievel inpurvorge———SSSC~dSC“‘“‘SCOUUUUUOCdSSOC2OOOC™~—™SOCC*S 
Wit _Lowlevelinputvortge Sid OOS i 
Tin High-level inputcurrent___———~dVeca = MAX, Vi=2aV_SSSSCSC~dSCSC“‘“‘;CSSSC~*CS Cd nA 
[ii____Input current at maximum input vortage|Voc1= MAX, Vi=z55V i 

lit _Low-evelinput current _____|Vec1= MAX, Vi= OAV 


Supply current from Vcc, 


| 
CC1(H) outputs high (both converters) 


Supply current from V : 
ICC1(L) ian cc1 Vec1 = MAX, all inputs at 4.5 V, outputs open 1. : m 
outputs low (both converters) 
Supply current from Vcc3 
| ' V = MAX, all inputs at 0.8 V, outputs open A 
cc3(H) outputs high (both converters) aie ‘ 7 4 ‘ 


NOTE 3: Minimum and maximum limits apply for all allowable values of Veco and Vcc3. 


TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions for the applicable device 
type. 


switching characteristics 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 


Propagation delay time, 


tPHL Cy. = 15pF, See Figure 2 


Propagation delay time, 
t 
PLH low-to-high-level output 7 


high-to-low-level output 


FAI typical values are at Veci = 5 Vv. Veco =—-22 Vv, Vec3g = 5 Vv. Ta = 26 SC. 
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TYPES SN55180, SN75180 
DUAL NAND TTL-TO-MOS LEVEL CONVERTERS 


PARAMETER MEASUREMENT INFORMATION 


2.4V Vcc1 Vcc3 
V V 


INPUT 


PULSE 
GENERATOR 
(See Note A) 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zo,4 = 50 22, tp = 10 ns, te = 10 ns, PRR = 500 kHz, ty, = 500 ns. 
B. Cy includes probe and jig capacitance. 


FIGURE 2 


TYPICAL CHARACTERISTICST 


PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 


aerigiet | 


tPLH and tp}, —Propagation Delay Time—ns 


40 Fad T 
‘ seeseeare 
0 


—60-40-—20 0 20 40 60 80 100120 140 
Ta—Free-Air Temperature—°C 


FIGURE 3 
NORMALIZED OUTPUT PULL-UP 
RESISTOR VALUE 
vs 
VOLTAGE TRANSFER CHARACTERISTICS Oo FREE-AIR TEMPERATURE 
° 
© 1.35 
Vec1=5V " 
Vcc2 = -22V << 1.30 
Vcc3 =8V =. 
> 2 
: TT = 
2 2 1.15 
= ae 
s z 
5 & 1.10 
@ 
- c 
6 3 1.05 
! a 
° > 1.00 
= 5 
& 0.95 b 
S 
. 0.90 
= 
= 0.85 
() 0.5 1 1.5 2 2.5 3 a —60-40-20 0 20 40 60 80 100120 140 
Vj—Input Voltage—V Ta—Free-Air Temperature—C 
FIGURE 4 FIGURE 5 


tT Data for temperatures below O°C and above 70°C is applicable to SN55180 circuits only. 
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INTERFACE 
CIRCUITS 


MOS MEMORY INTERFACE 


« Dual ECL-to-MOS Drivers 


2 Versatile Interface Circuit for Use Between 


ECL and High-Current, High-Voltage 
Systems 


e Operates from Standard Bipolar and MOS 


Supply Voltages 
a High-Speed Switching 


& Inputs Compatible with Series 10000 
ECL and Other Similar ECL Families 


e Compatible with Many Popular MOS RAMs 
e Negligible 12-V Supply Current and Low 


5-V Supply Current when Output is at a 
Low Level 


® Requires 2 External P-N-P Transistors per 


Package for Operation 


(Use of TIS149, A5T4260, or A5T4261 


Recommended) 


description 


The SN75320 and SN75321 are monolithic dual ECL- 
to-MOS driver interface circuits. The devices accept 
standard input signals from Series 10000 ECL and 
other similar ECL families and provide high-current, 
high-voltage output levels suitable for driving MOS 
circuits. Due to the low power dissipation when the 
driver output is at a low level, these devices are 
ideal for driving N-channel RAMs such as the 4-k 
TMS 4030. 


The SN75320 and SN75321 operate from a standard 
TTL Vcc supply (Vcc), ECL VEE supply (VEE), 
and the MOS Vss_ supply (VccQ2). These devices 
have been optimized for operation with a VCC? sup- 
ply voltage from 12 volts to 15 volts, but they are 
designed to be usable over a much wider range of 


¥oc2: 


Both devices require two external p-n-p transistors 
per package. Suggested p-n-p transistors are TIS149, 
A5T4260, and A5T4261. The SN75320 requires an 
externally generated ECL input reference voltage, 
Vpp, while the SN75321 features an internally fixed 
ECL input reference voltage, Vap, of —1.3 V + 10%. 
The SN75320 can also be used with differential 
inputs. Both devices are characterized for operation 
from 0°C to 70°C. 


TYPES SN75320, SN75321 
DUAL ECL-TO-MOS DRIVERS 


BULLETIN NO, DL-S 7712473, APRIL 1977 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 
SN75320 


Required external p-n-p transistors should be located as close as possible 
to the SN75320/SN75321. 
NC—No internal connection 


FUNCTION TABLE 


INPUT OUTPUT 
H H 


H = high level, L = low level 
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TYPES SN75320, SN75321 
DUAL ECL-TO-MOS DRIVERS 


schematics of inputs and outputs 


EQUIVALENT OF EACH SN75320 INPUT EQUIVALENT OF EACH SN75321 INPUT TYPICAL OF BOTH OUTPUTS 


Vect Vec1 Vec2 


internal 
—-1.3V 
reference 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) sb wR Re Re et eee ee SBSVTV 
Supply voltage range of VCc2 ie oe ee eet et ee ke Oh ek ee et ee oe SBS TOTS V 
SUNDIY Voltage fanGe GTVEE «6 6 «6 6 ww ke ew ee we we Re ew ee el lh elt BV OOS V 
Negative voltage of Vcc or VCc2 with respect to VEE 8 @e uw et RS Ee CH Ce ee SY 
Input voltage range . . . . we ee ee ee ke ee ee eee ee .)6— LU BV £0 0.5 V 
Input voltage with respect to Vgg (SN75320) . . . 2... ee ee ee ee ee. SEV 
Negative voltage at any input with respecttoVEE ........ 2... 6. 6 2 eee ee ee ee ee HV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

J package ee ee oe wee ee es ke oe «6 

Npackage « «ss be «we ee ew eee we we elhUwehUcwm6!|U UUW 
Operating free-air temperature range... . . 1 ee ee ee ee ee ee ee ee ee ee 60°C to 70°C 
Storage temperature range . . 2...) ee ee ee ee ee. = 65°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage .......2.2.2.2.2. 2.4.4... . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .......... 2... . 2. 4. 4. . 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 21. In the J package, SN75320 and SN75321 chips are glass-mounted, 


recommended operating conditions 
SN75320 SN75321 


475218 | 472 
[Supply voltage, Vag SSCSC~“~S*~‘“~*~“‘“~“~*~*~“~“dt CIT CCSC~CS CS 
Load capacitance, Cy 
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TYPES SN75320, SN75321 
DUAL ECL-TO-MOS DRIVERS 


definition of input logic levels (see Note 3) 


(LEAST 
POSITIVE) 


PARAMETER 


ViH High-level input voltage at input A 


VIL Low-level input voltage at input A 


High-level differential input voltage 


Low-level differential input voltage 


NOTE 3: This data sheet uses the algebraic limit system that has been adopted by the International Electrotechnical Commission for logic 
voltage levels. The A limit is the more positive (less negative) limit; the B limit is the less positive (more negative) limit. 


electrical characteristics over recommended ranges of VCC1, VCC2, VEE, and operating free-air tempera- 
ture (unless otherwise noted) with Veg = —1.3 V for SN75320. 


SN75320 SN75321 
PARAMETER TEST CONDITIONS 
MIN TyPt MAX] MIN TyPt MAX 
1IoOH = —10 mA |Vcc2 —-1.1 Vec2 —0.7 Voce —1.1 Vccg -0./ 
VOH High-level output voltage |VjH = ViHB |OH = —400 HAV cc2 —0.5 Vec2 —0.3 Vcc2 —9.5 Vec2 —0.3 Vv 
IOH = —200 uAlVcc2 —0.4 Vec2 —0.2 Vec2 —9.4 Vec2 —0.2 


V =114V, Vit=V ; 

VOL Low-level output voltage = re lade 0.12 0.5 Vv 
lot = 10 mA 

NH 

NL 


. Veg =—5.72V, Vj =—2V —10 Ey 
LA 


Vee =—-5.72V, Vp =—-5.72 V —100 


Low-level input current 


Supply current from Vcc 4 
'CC1 (H) 


both outputs high 


Supply current from Vcc? 
both outputs high 


| 
CC2 (H) cc1 =5.25V, Voc2 = 15V, 


Supply current from Veg, VEE = —5.72 V, No load 


IEE (H) both outputs high 

Supply current from Vgp, 
BETH) oth outputs hiah 

Supply current fromV¢cc}, 
1CC1 (L) 


both outputs low 


Supply current from Vcc? 


1CC2 (L) 


both outputs low 001 = 5.25 V, “‘Vocg= 15: V, 


Supply current from Veg, VEE = —5.72 V, No load 


IEE (L) 


both outputs low 


Supply current from Vgp, 
IBB (L) 


both outputs low 


BOTH TYPES 


MIN TYP MAX 


PARAMETER TEST CONDITIONS 


tDLH Delay time, low-to-high-level output 
tDHL Delay time, high-to-low-level output 


C, = 300 pF, 
See Figure 1 


tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-leve! output 


tPLH Propagation delay time, low-to-high-level output 
tPHL ' 


Propagation delay time, high-to-low-level output 
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TYPES SN75320, SN75321 
DUAL ECL-TO-MOS DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5V 12V ee eee eee ees See ot oe 
TIS149 


PULSE Vcc Veca} 


GENERATOR “het 
(See Note A) OUTPUT tOLH te ty | 
! I I | 
C_ = 300 pF ig ne eg Oe pe 
' 
E (See Note B) | Sage me ee 
-—1.3 Vi | ! 
—-52V => = OUTPUT ! 
| 10%~ | | 
*Vep is internally generated on SN75321 | ' VOL 
LH -—— fe 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou * 50 82. 
B. Cy, includes probe and jig capacitance, 
FIGURE 1—SWITCHING TIMES 
LOW-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
LOW-LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT 
Vcc2 
Vec1=5V 
> Vcc2=12V 
2 Vee =-5.2V > Vec2-9-51 vec; = 5 Vv 
pe) Veep = —1.3 V (SN75320) & Vcec2=12V 
5 V)=-2V = Vege =—-5.2V 
> = 
~ rT $ Veer!) vee = -13 V {SN 
2 S Vy) = —0.7 
6 S | | \| meal Tt 
s 6 VYcc2-1.5 rH oot ttn 
Fa oD | | | 
< 3 
3 + Vec2-2.0 
& 
7 > 
= 
5 ly —2.5 
= = Vcc2 
> | 
0 Veco-3.0L_| Lill | 
0 10 20 30 40 50 60 70 80 90 100 0.01 oe - ~10 -100 
1QL—Low-Level Output Current—-mA IOH—High-Level Output Current—mA 
FIGURE 2 FIGURE 3 
INPUT CURRENT 
vs OUTPUT VOLTAGE 
INPUT VOLTAGE vs 
100 7 oe T = T INPUT VOLTAGE 
pol vecr=sv | || 18 
Vec2 = 12'V | 
80 VEE = -5.2V at 14 VEE= —~5,2 V 
< 79) ¥88 * =1.3 V (SN75320) > 19 | VBB = -1.3 V (SN75320) 
i Ta=25°C - 2b <0 
5 60 —-- anid ~ + P10 [Ta = 25°C 
Pe ° 
3 50 = gh 
a 40 3 a 
& oO 6 + + =e 
+ 30 6 | 
> 
20 ? 
10 2 + 
0 5 es 0 & 
—2 -18 -16 -14 -1.2 -1 -08 -0.6 —2 -18 -1.6 -—1.4 -1.2 -1 -0.8 -—0.6 
Vj—Input Voltage—V V\|—Input Voltage—V 
FIGURE 4 FIGURE 5 
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TYPES SN75320, SN75321 
DUAL ECL-TO-MOS DRIVERS 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME 
vs 
FREE-AIR TEMPERATURE 


. VEE= 
G 
| 
® 
- 
> v 30 
3 E 
® c-_ 
oO oa 
: = 
‘- @ 20 
op a 
13°] 
Q. 
2 
= 10 
See Figure 1 
0 0 
0 10 20 30 ©640 50 60 70 . 0 10 
Ta—Free-Air Temperature— C 
FIGURE 6 
PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
VS 
SUPPLY VOLTAGE Veco 
" Veco =5 V 
. Vec=-52V = 
_ 3°} Vpp = -1.3 V (SN75320) = 
ES |Ta=28°c 2 8 
kF O See Figure 1 - oO 
>o mig 
& > so 2 
oe as 
S & cs 
Qs 6 8 
& = 
22 32 
eG 5 & 
o- Zo oar VEE 
=" uP 
= a Tn” 


Vcc2—Supply Voltage—V 
FIGURE 8 
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40} Veg = —1.3 V (SN75320) 
See Figure 1 


DELAY TIMES 
VS 
FREE-AIR TEMPERATURE 


—5.2V 


20 30 40 #50 60 
Ta—Free-Air Temperature— C 


FIGURE 7 


PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
VS 
SUPPLY VOLTAGE Vcc? 


=5V 
=-5.2V 


25°C 

See Figure 1° 

4 6 8 10 12 14 

Vcc2—Supply Voltage—V 
FIGURE 9 
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INTERFACE TYPE SN75322 
CIRCUITS DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


BULLETIN NO, DL-S 7712336, MAY 1976—REVISED APRIL 1977 
MOS MEMORY INTERFACE 
JORN 


e Versatile Interface Circuit for Use DUAL-IN-LINE PACKAGE (TOP VIEW) 
Between TTL and High-Current, 
High-Voltage Systems 


e Operates from Standard Bipolar and MOS 
Supply Voltages 


e High-Speed Switching 
e TTL- and DTL-Compatible Inputs 


e Separate Driver Address Inputs with 
Common Strobe 


© VOH and VoL Compatible with TMS4030 
4K RAM and Other Popular MOS RAMs 


e Negligible 12-V Supply Current and Low 
5-V Supply Current when Output is at 
a Low Level 


e Output in High-lmpedance State if 
5-V Supply is Lost 


e Requires 2 External P-N-P Transistors per 
Package for Operation (Use of TIS149, 


A5T4260, or AST4261 is Recommended) 


Required external p-n-p transistors should be located as close as possible 
description to the SN75322. 


The SN75322 is a monolithic dual TTL-to-MOS driver and interface circuit. The device has separate driver address 
inputs with common strobe. The device accepts standard TTL and DTL input signals and provides high-current and 
high-voltage output levels suitable for driving MOS circuits. The SN75322 is designed for driving N-Channel RAMs 
where low power dissipation is desirable when the driver output is at a low level. Specifically, it may be used to drive 
the chip-enable input of the TMS4030 MOS RAM. 


The SN75322 requires two external P-N-P transistors per package. Suggested P-N-P transistors are TIS149, A5T4260, 
or A5T4261. 


The SN75322 operates from the TTL 5-volt supply and the MOS Vpp supply. With the use of an external pull-down 
resistor, the driver output of the SN75322 will be forced to the low level if the 5-volt supply is lost. The SN75322 is 
characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 


TYPICAL OF BOTH OUTPUTS 


EQUIVALENT OF EACH INPUT 
V6Ct 


OUTPUT 


Req = 4k22 nominal 


for A inputs 


Req = 2 kQ’ nominal 
for E input 
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TYPE SN75322 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) . . . . . . we we ee ee ee eee. COE V HOT V 
Supply voltage range of VcCc2  . «we ee ek ee ee ee ee ee. 0.5 V tO 15 V 
iNnPFUEWOITApe . «kk eh hUhU hl hh Uh lhl lel le Ul lle lhl lll le hel ll le lll! 6h 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 2): Jpackage . . . . . 1025mW 

Npackage . . . . . 1150mW 
Operating free-air temperature range . . . . . 1 ee ee ee ee ee ee ee ek es OPC to 70°C 
Storage temperature range... . . ee ee ee ee ee ee) 665°C to 150°C 
Lead temperature 1/16 inch from case for G0 seconds: Jpackage. . . . . ..... . es ss . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........... . . . . 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, 
which starts On page 21. In the J package, SN75322 chips are glass-mounted, 


recommended operating conditions 


MIN NOM MAX UNIT 
Supmly wolteds, VOC{ «2 es 2 ee eRe ew ee we ew we ee 4.75 5 5.25 V 
Supply valtege,; VECO . ce ce bk et Re ee we RO we HH 4.75 12 15 V 
Operating free-air temperature, TA. 1 wee ee ee 0 ,) ne & 
Load sepdcitance, Oi + «6 6 ee eee ee a we ee ee 200 pF 


electrical characteristics over recommended ranges of VCC1, VCC2, and 
operating free-air temperature (unless otherwise noted) 


Vin Highievelinpurvoiee dE CSSC~*dSCi‘ 
Vit Low:evel input voltage ———SSSSSC*dS 


VOH High-level output voltage Vip =2V, 1IOH = —400 WA | Vec2—-0.5 Vcc2—0.25 
Vip =2V, IOH = —200 WA | Vec2—-0.4 Vcoc2-0.2 


Vcoc2=11.4V, Vj =08V, 

VOL Low-level output voltage 0.23 0.5 
lol = 10 mA 

I 


Input current at maximum input voltage V;=5.5V ee 
High-level input t SE yy 4 Y A 
1H ign-ievel input curren PE Input | =<. M 
' Lowdevelt : : A Inputs ve oay —1 —1.6 
E Input 


Veci1 =5.25V, Vec2 = 15 V, 
All inputs atO V, No load 
Vec1 =5.25V, Vec2=15V, 
AllinputsatQOV, No load 


| Supp! ¢ from Veet, both outputs high| CCT "92° Ys Vea2 “15 ¥, A 
u current trom , DO outputs ni 
CC1(H) Supply cC1 - 9" All inputs at 5 V, No load " 
Veci1 =5.25V, Vec2=15V, 
| Supply current from V both outputs high 
CC2(H) Supply c rant VGE2 puss n'a" | All inputs at 5V, No load 


TAIl typical values are at Voc, =5 V, Veco = 12 V, and Tp, = 25°C. 


0.8 


Icc1(L) Supply current from Vccj, both outputs low 


1cc2(L) Supply current from Vcc2, both outputs low 
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TYPE SN75322 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


switching characteristics, V¢cc1 = 5 V, Vcc2 = 12 V, Ta = 25°C 


tpoLH Delay time, low-to-high-level output 
tpoHL Delay time, high-to-low-level output 


tTLH Transition time, low-to-high-level output 


C, = 300 pF, 
See Figure 1 


tTHL Transition time, high-to-low-level output 


tPLH Propagation delay time, low-to-high-level output 
tPHL 


Propagation delay time, high-to-low-level output 


PARAMETER MEASUREMENT INFORMATION 
5V 12 V 


INPUT TVec1 Vcc2 
XB TIS149 


xe 


| CL 


24V L_ GND _| (See Note B) 
-¢ 7 


PULSE 
GENERATOR 
(See Note A) 


OUTPUT 


TEST CIRCUIT 


<10 ns —fe-—$§ 24 keg—el— <10 ns 


INPUT 


‘eliihed 5 tTHL 
| | VOH 


OUTPUT 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt ~ 50 2. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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TYPE SN75322 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


TYPICAL CHARACTERISTICS 
TOTAL DISSIPATION 


(BOTH DRIVERS) 
vs 


FREQUENCY 


1100 JPKG | | 
1000 | Input: 3-volt square wave “SLL 


900 (50% duty cycle) 


Py—Total Dissipation—mW 


100 


0.4 0.7 1 2 4 7 10 
f—Frequency—MHz 
FIGURE 2 
TYPICAL APPLICATION DATA 
Vcc =5V VpBp=-3V 


0.1 


SN75322 


Vcc2= Vpp = 12 V 
TMS4030'S 


ACTIVATED BY 
CHIP ENABLE 2 


NOTE: The external P-N-P transistors should be located as close as possible to the SN75322. 


FIGURE 3—SN75322 DRIVING TMS4030 MEMORIES 
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INTERFACE TYPE SN75350 
CIRCUITS DUAL NAND TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7712370, MAY 1976 — REVISED APRIL 1977 


MOS MEMORY INTERFACE 


e Lower-Voltage, High-Speed Version JG ORP 
of SN75361A DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Versatile Interface Circuit for Use 
Between TTL and High-Current, High- 
Voltage Systems 


Vcci 1Y 


e Capable of Driving High-Capacitance 


Loads 

e Compatible With Many Popular MOS 
RAMs 

e Vcc2 Supply Voltage Variable over 
Wide Range... 5Vto18V 

e TTL- and DTL-Compatible Diode-Clamped 
Inputs 


e Operates from Standard Bipolar and 
MOS Supply Voltages 


e Low Standby Power Dissipation 


e Special Application ... 7001 MOS RAM positive logic: Y = AE 
Drivers 


description 


The SN75350 is a monolithic integrated dual TT L-to-MOS driver and interface circuit. The device accepts standard TTL 
and DTL input signals and provides high-current and high-voltage output levels suitable for driving MOS circuits. 
Specifically, it may be used to drive address, control, and timing inputs for several types of MOS RAMs. 


The SN75350 operates from the TTL 5-volt supply and the MOS Vsg supply in many applications. This device has 
been optimized for operation with Vcc? supply voltage from 12 volts to 18 volts; however, it is designed so as to be 
useable over a much wider range of VCC2. 


The SN75350 has speed advantages over the SN75361A when driving heavy loads with reduced Vcc. 


The SN75350 is characterized for operation from OC to 70°C. 
schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS 


OUTPUT 


R 
R 


qo 4k{2 nominal for A inputs 


e 


eq = 2 k£2 nominal for E input 
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TYPE SN75350 
DUAL NAND TTL-TO-MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) a ae ee ee ee ee ee ee ee ee a a ed 
Supply voltage range of Vcc2 2 ke ee kee oe we ew eee Oe eR oe ee oe ee SV HY 
WiDME VOI gw nk ke ke ele ee ee ee ee ee ee ee we Kore ee es SY 
Inter-input voltage (see Note 2). ww ww ee ee ee ee ee. SEV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) : JG package. . . . . . 825mW 

. :P package .... . .1000 mW 
Operating free-air temperature range... 1. ee ee ee ee ee ee ee ee ees OPC to 70°C 
Storage temperature range . . 1. ee ee ee ee ee ee) 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JGpackage .......2. 2.2... 2. 884 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage .......2.2.2.2.+2.422 42424. 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. This rating applies between the A input of either driver and the common E input, 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the JG package, SN75350 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply woltage, VGGI « « << « sc he we ewe wR ee ee ee eee we ww 4.75 5 5.25 V 
Supply WOltege, VECO « 6 ke ee ne ee ee ek eh ee ew 4.75 bits) 18 V 
Operating free-air temperature, TA . . 2. 2 1 ee ee ee eee 0 70 °C 


electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


[Vin Hishievel input voltge —SSCdSSSSSCSCSCSCSCSCSCS 
VIL Low-level input voltage aaa 
| Veca—1_Veo2-07 
vase 33 Veer 
VOL Low-level output voltage Vceoc2=12Vto18V, Vip =z2V, 0.25 
lol =40mA 


VoK —_ Output clamp voltage Vv); =0V, loH =20mA Vecott.5 
ly Input current at maximum input voltage V,=5.5 V 


ie aisoos cas caren vVicgav LAmputs | 
igh-level input curren = 2, 

aaa | 

Ne Low-level input current V; =0.4V : 


S | ent from V : 
upply curren . rom Vcc wees = 5.25V, wee8 = 18 V, 
both outputs high 


Supply current from Vcc2, 
both outputs high 
Supply current from Vcc1, 


1CC1(H) 


1CC2(H) All inputs at OV, No load 


| V =§.25V, Vv =18V, 
CC1(L) both outputs low CC1 CC2 


ICC2(L) SAPP RUBGE TSI GGey All inputs at 5 V No load 
both outputs low ‘ 


Supply current from Vcc2, Vec1 =OV, Vcoc2= 18 V, 


| be 
CC2S) standby condition All inputs at 5 V, No load 


T All typical values are at Voc = 5 V, Vcc2 = 15 V, and Ty = 25 C. 
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TYPE SN75350 
DUAL NAND TTL-TO-MOS DRIVER 


switching characteristics, Vcc1 = 5 V, Vcc2 = 15 V, TA = 25 C 


PARAMETER TEST CONDITIONS MIN TYP MAX 
tDLH Delay time, low-to-high-level output 


tOHL Delay time, high-to-low-level output 
= : : Cy = 390 pF, 
tTLH Transition time, low-to-high-level output R 102 
a : : D> ' 
t Transition time, high-to-low-level output 
THL ! g C See Figure 1 


tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 


PARAMETER MEASURMENT INFORMATION TYPICAL CHARACTERISTICS 
— _ ok TOTAL DISSIPATION 
INPUT cc1 cC2 (BOTH DRIVERS) 
PULSE | VS 
‘Wavowst saigiins FREQUENCY 


T a Note B) VcCCc1 =5V 
_ = Veco =15 V 

= Input: 3-volt square wave 
(50% duty cycle) 


P+—Dissipation—mW 


toHi—f>-—>} | | 
jetTHL > | | | 
| 


0.1 0,2 0.4 0.7 1 2 4 7 10 
f—Frequency—MHz 


OUTPUT 


FIGURE 2 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following charactersitics: 
PRR = 1 MHz, Zoyt * 50 22. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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INTERFACE 
CIRCUITS 


and High-Current, High-Voltage Systems 
e Capable of Driving High-Capacitance Loads 
@ Compatible with Many Popular MOS RAMs 


e VcCC2 Supply Voltage Variable over Wide 
Range to 18 Volts Maximum 


@ Vcc3 Supply Voltage Pin Available 


e Vcc3 Pin Can Be Connected to VCC2 Pin in 
Some Applications 


@® TTL-and DTL-Compatible Diode-Clamped Inputs 


e Operates from Standard Bipolar and MOS 
Supply Voltages 


Two Common Enable Inputs per Gate-Pair 
High-Speed Switching 
Low Standby Power Dissipation 


High-Speed SN75365-Type Device with 
Lower Vcc2 Voltage Requirement 


description 


The SN75355 is a monolithic quadruple TTL-to-MOS 
driver and interface circuit. The device accepts 
standard TTL and DTL input signals and provides 
high-current and high-voltage output levels suitable 
for driving MOS circuits. Specifically, it may be used 
to drive address, control, and timing inputs for several 
types of MOS RAMs or microprocessor multiphase 
clock inputs. 


The SN75355 operates from the TTL 5-volt supply 
and the MOS Vss and Vpp supplies in many 
applications. This device has been optimized for 
operation with Vcc2 supply voltage from 12 volts to 
18 volts, and with nominal VCc3 supply voltage from 
3 volts to 4 volts higher than VCc2. In some applica- 
tions the VCC3 power supply can be eliminated by 
connecting the V¢C3 pin to the VCC2 pin. 


The SN75355 has speed advantages over the 
SN75365 when driving highly capacitive loads with 
Vec2 reduced to within the range of 12 to 15 volts. 


The SN75355 is characterized for operation from o°c 
to 70°C. 


MOS MEMORY INTERFACE 
@ Quad Positive-Logic NAND TTL-to-MOS Driver 
e Versatile Interface Circuit for Use between TTL 


TYPE SN75355 


QUADRUPLE NAND TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7712371, MAY 1976 — REVISED APRIL 1977 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


positive logic: Y = A-E1-E2 


schematic (each driver) 


Vcc3 Vcc2 


Vcc1 


TO OTHER 
DRIVERS 


INPUT A 
ENABLE E1 OUTPUT 


ENABLE E2 


GND 


TO OTHER 
DRIVERS 
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TYPE SN75355 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) ee eee ee ee ee ee ee ee eo a 
Supply voltage range of Vcc2 ee ee ee ee we eee et he er ea eee ew s SDV OY 
Supply voltage range of VCC3 oe ee eee eR Ow ee KR ee we we ee ew ee = SOV OO TEY 
Input voltage ... eh ee ke eb se ee ee ee eee ee eee Se Be et BY 
Inter-input voltage (see Note 2) sk ws er eee 
Continuous total dissipation at (or below) 25° c hows -air -dnenmenaieans ice Note 3): J package . . . . 1025 mW 

N package . . . . 1150 mW 
Operating free-air temperature range . 2... ww ee ee ee ee 0°C to 70°C 
Storage temperature range ... . kee e @ ooh es ew we oe SSS Cw TOC 
Lead temperature 1/16 inch from case fai 60 seaenntiet J madkage cope om * o ewe See ew BOTS 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ....... 2... 6.6 8 we eee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. This rating applies between any two inputs of any one of the gates. 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, SN75355 chips are glass-mounted, 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply woltags, VOCI . 6 sn we kw ee hw ee ee ee ee 4.75 5 625 V 
Supply voltage, VOD «6 kk Oh eh 4.75 15 18 V 
Supply voltage, Vcc3 . . . - Seen e ete eae i Wee Te 18 V 
Voltage difference between secilie elena a ik ee ee 4 we 0 2 4 V 
Operating free-air temperature, TA . . 2. 1. 6 ee ee ee 0 7 «6c 
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TYPE SN75355 
QUADRUPLE NAND TTL-TO-MOS DRIVF 


electrical characteristics over recommended ranges of VCC1, VCC2, VCC3 and operating free-air temperature 
(unless otherwise noted) 


win we? Max 
SE 

Vin Lowlevel input voltage [SS 

| Vec3 = Vec2+3V. Vit =0.8V, loo = —100 uA |Vec2—-0.3 Vcc2-0.1 


a 
= 
+ 


| 
me 
oa 


VOH High-level output voltage 


Voc3 = Vece2 Vit =90.8V, IoOH=—50HA | Vec2—-1 Vcc2—0.7 
Vcc3 = Vcc2. Vit =0.8V, lon =—-10MA |Vec2—-2.3 Voec2—1.8 


Vin =2Y¥, lol = 10 mA 0.15 


2 
w 


VOL Low-level output voltage 


Vcecg3=12 to18V, Vin=2V, IoL=40mA 0.25 
Macg*i.5 
Co Ce 
1 ; Vi =5.5 V 
maximum input voltage 
a 
| 


© 
o 


> < 


| 
N 
| 
w 
N 
> 


Supply current from Vcc}, 
CCIH) oi outputs high . — y _ 
ccl ~ 2 ' co2" ' 
ears) Supply current from Vcco, Vora 18 ¥, Jett puree BV. a el ae 
all outputs high er 
0 loa 
i Supply current from Vcc3, 3 5 
CC3(H) all outputs high 
Supply current from V , 
ICC1(L) sa ae oe 
all outputs low y, = 5.25V Vv =18V 
; Supply current from Vcco, ie _ Gee 
CC2(L) Vcc3=18V, All inputs at 5 V, 2]/m 
all outputs low ic fos 
o loa 
' Supply current from Vcc3, 19 31 
Cc3iL) all outputs low 
Supply current from Vcco, 
| V =5.25V, V =18V, 
CERIN all outputs high aa =18V as at OV 


Supply current from Vcc3, No load 
oO loa 


3 
> 


| 
CCSIH) a1) outputs high Ps 
Supply current from Vcc2, 
| V =OV, V =18V, 0.25 
CC2(S) standby condition cet Cte. 
Vcoc3 = 18 V, All inputs at 5 V, mA 
Supply current from Vcc3, Nis lend 
0 loa 
CC3(S) standby condition 


TAIl typical values are at Voc, = 5 V, Vcec2 = 158 V, Vec3 = 18 V, and Tag = 25°C, except for VOH for which Veco and Vcc3 are as stated 
under test conditions. 


switching characteristics, Vcc1 = 5 V, Vcc2 = 12 V, Vcc3 = 15 V, Ta = 25°C 


PARAMETER TEST CONDITIONS 


tpLH Delay time, low-to-high-level output 


tpHL _— Delay time, high-to-low-level output 


MIN TYP MAX | UNIT 


=i | io 
—| 0 
=i NO 
~] © 


Cy = 200pF, 


tTLH Transition time, low-to-high-level output R oA 2 14 21 
ae A = D> ’ 

t T tion time, high-to-low-level output 13 

THL ransition ti ig w p Sea Faure 4 


Ww 
NO 
Hin 
O;1oO 


tPLH Propagation delay time, low-to-high-level output 
tPHL 


N 
£ 
Ww 
~ 


Propagation delay time, high-to-low-level output 
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TYPE SN75355 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION 


5V 15V. 12V 
INPUT [ Yoci Vecs. Vcc2 
PULSE | | 
GENERATOR Ro 
(See Note A) ae © OUTPUT | | l | 
t 


| | cL 
(See Note B) 
2.4V | GND J 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zojyz ~ 50 2. 
B. Cy, includes probe and jig capacitance. 
FIGURE 1—SWITCHING TIMES, EACH DRIVER 


TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION TOTAL DISSIPATION 
(ALL FOUR DRIVERS) (ALL FOUR DRIVERS) 
vs vs 
FREQUENCY FREQUENCY 


Vcoc1=5V 


= 
z Input: 3-volt square wave E Input: ica abl wave 
L (50% duty cycle) b yo Guy GVGre! / 
5 8 MAX FOR 
a a J PKG 
a a 
3 F 
° : 2 
| 
c c 
0 
0.1 0.2 0.4 0.7 1 4 4 7 10 0.1 0.2 0.4 0.7 1 2 4 7 10 
f—Frequency —MHz f—Frequency—MHz 
FIGURE 2 FIGURE 3 
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TYPE SN75357 
INTERFACE QUADRUPLE TTL-TO-MOS DRIVER 
CIRCUITS WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 7712563, JULY 1977 


MOS MEMORY INTERFACE 


J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 
e Quadruple Inverting TTL-to-MOS Drivers 


e 3-State Outputs 
e CMOS Applications 
e High-Speed Switching 


e Very Low Transient Current During 
Switching 


e Separate Address and Enable/Disable 
Inputs for Each Driver 


e VccC2 Variable Over Wide Range...5V 
to 13.2 V 


description 


The SN75357 is a monolithic quadruple TTL-to-MOS 
driver and interface circuit with three-state outputs. 
The device accepts standard TTL and DTL input 
signals and creates output levels suitable for driving 
MOS devices. 


NC—No internal connection 


Each driver output may be disabled to the high- schematics of inputs and outputs 
impedance state by taking the C input high to allow 
multiple drivers to be connected to the same bus line 
for selective enable operation. The SN75357 is 
designed such that the output disable times are 
shorter than the output enable times to minimize the 
possibility that two outputs will attempt to take a 
common bus line to opposite logic levels. 


The device has very low transient supply current OUTPUT 
during switching. It also features a minimum high- 
level output voltage of Vcc? —1.6 volts, and a 
maximum low-level output voltage of 1.3 volts. 


The SN75357 is characterized for operation from 0°C 
to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) ee ee eRe web HER KREe Rw wee ss SR VY 
Supply voltage range of Vcc2 oe. ook ew we wR eke eee eh eh th hh le lh eh OVI 
WUC WONSOS 2 a at eee ee Oke EK ww ea eo ee ee eee ec ee ee ee 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): J package .... . 1025mW 

N package ..... 1150mW 
Operating free-air temperature range... . . 1 ee ee ee ee ke ke ee ee ee )§6O°E tO 70°C 
Storage temperature range... 1. wk ee ee ek ke ee ee ee es = 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ............ 2.4... 4 . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .........2. 4... 4. . 4. . 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted, 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 21. In the J package, SN75257 chips are glass mounted, 
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TYPE SN75357 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VCC. ck ek ee ee Om 4.75 5 5.25 V 
Supply volfage, VEGI «sk kk ee ew ee 4.75 12 T2.2 Mv 
Operating free-air temperature, TA « «© « © 2 8 2 sw ee ee ee ee 0 70 C 


electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Typt MAX |UNIT 


lo = —50 uA Vv —16 V le 
VOH High-level output voltage nes ait: 


A inputs at 2V, 
; 10 1.3 V 
Cinputs=O8V, !Q=10mA 
Input current at 
I 5.5 V 1} mA 
maximum input voltage 


¥), = 5. 
» = G, 


Low-level —15 -2.2 
He ; . V,;=0.4V mA 
input current 


Vcci =4.75 V, Vcc2= 10.8 V, 
A inputs at0.8V, C inputsat08 V, 


— Off-state output current, Vcci=5V, Veco? =12V, 
high-level voitage applied A inputs atO V, C inputs at 2.4 V, 
— Off-state output current, Veci1 =5 Vv, Vcc2=12V, 
low-level voltage applied A inputsat2.4V, Cinputsat24V, Vog=0V 
re Supply current from Vcc, 
all outputs high Vcc =5.25 V, Vcec2 = 13.2 V, 
Supply current from Vcc2,| All inputsatO V, No load 
1CC2(H) 


all outputs high 


Supply current from Vcc1, 


1CC1(L) 


all outputs low Vcci = 5.25 V, Vcc? = 13.2 V, 


Supply current from Vcc2,| A inputs at 5 V, C inputs at OV, No load 


ICC2(L) 


all outputs low 


Supply current from Vcc1,| Vcoc1 = 5.25 V, Vcc? = 13.2 V, 


1cC1(Z) 27 36] mA 
all outputs off A inputs at5 V, C inputs at 5 V, No load 


Supply current from Vcc1,| Voc1 = 5.25 V, Vec2 = 13.2 V, 


1CC1(Z) 


all outputs off A input atOV, C inputs at 5 V, No load 


Supply current from Vcc2, Voc =5.25V, Voce? = 13.2 V, 


| 
CC2(Z) all outputs off A inputs at 5 V, C inputs at 5 V, No load 


TAII typical values are at Vec1 = 5 V. Vec2 = 12 V, and Typ = 25°C except for VOH for which Vcc and Veco are as stated under test 
conditions. 
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| TYPE SN75357 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 


switching characteristics, VCC1 = 5 V, Vcc2 = 12 V, TA = 25°C 


tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high level output 
tTHL Transition time, high-to-low level output Cy = 250 pF, 


tPZH Output enable time to high level See Figures 1 thru 4 
tPZL Output enable time to low level 
tPHZ Output disable time from high level 


tPLZ Output disable time from low level 


lee2m(LH) Peak transient supply current, low-to-high level output See Fj 5 
ee Figure 
lee2m(HL) Peak transient supply current, high-to-low level output si 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT 
(See Note A) 


CL 
(See Note B) 


A = = OUTPUT 


FIGURE 1—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tp_u. tpHL. tTLH. tTHL 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z5y;+ = 50 22. 
B. Cy includes probe and jig capacitance. 


Paar A 
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TYPE SN75357 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5 V 12 V 


PULSE 
GENERATOR 
(See Note A) 


OUTPUT 
PULSE (See Note C) 
GENERATOR CL 
(See Note A) Ne 4 | (See Note B) 
A = = 
INPUT 


3V 
A INPUT 
ictia incite hes Seles dewetian ouauiore OV 
————— 3vV 
C INPUT 
| | Ov 
| 
t—*t— tezH tPZL —}*—>| 
oe oe: TY 
OUTPUT | \ | OH 
VOL 


FIGURE 2—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpzy AND tpz,_ 


NOTES: A. The pulse generators have the following characteristics: PRR = 1 MHz for A input, 2 MHz for C input, Zoy4 = 50 22. 
B. Cy includes probe and jig capacitance. 


C, Waveforms are monitored on an oscilloscope with the following characteristics: tp < 5 ns, Rip 2 1 M&2. 
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TYPE SN75357 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


C 


INPUT 12 V 


tit 


Vcc1 Vcc? 


PULSE 
GENERATOR 


(See Note A) 
OUTPUT 
Cy 
N 
_ GND_ (See Note B) 
OUTPUT 
FIGURE 3—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpyz dei 
Cc 
INPUT 5V 12V 12V 
PULSE 
GENERATOR 90 82 
(See Note A) 
OUTPUT : 
i ~12V 
(See Note B) PLZ ih * 
OUTPUT : 
24V 
ee VOL 
FIGURE 4—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tp, 7 
icc2 
5V ‘ 
L_ — 12 V INPUT 
Diy “T 


PULSE 


GENERATOR pial 


OPEN 
(See Note A) j 
| lec2m(LH) ; 
a SUPPLY eo 
— worm | 
a CURRENT ceatu) 
TO 3 OTHER - 
A INPUTS 
—— — — !CC2(H) 
FIGURE 5—TEST CIRCUIT AND WAVEFORMS FOR TRANSIENT SUPPLY CURRENT, ALL 4 DRIVERS 
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy+ = 50 2. 
B. Cy, includes probe and jig capacitance, 
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INTERFACE TYPE SN75361A 
CIRCUITS DUAL NAND TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7712054, SEPTEMBER 1973—REVISED APRIL 1977 


MOS MEMORY INTERFACE JG ORP 
e Dual Positive-Logic NAND TTL-to-MOS Driver BUAL MINE PARA 


(TOP VIEW) 
@ Versatile Interface Circuit for Use between 
TTL and High-Current, High-Voltage Systems Vec1 1Y  2Y Vec2 


e Capable of Driving High-Capacitance Loads 
® Compatible with Many Popular MOS RAMs 


e Vcc2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


e TTLand DTL Compatible Diode-Clamped Inputs 


e Operates from Standard Bipolar and MOS 
Supply Voltages 


e High-Speed Switching 


e Transient Overdrive Minimizes Power Dissipation 


description 


The SN75361A is a monolithic integrated dual TTL-to-MOS driver and interface circuit. The device accepts standard 
TTL and DTL input signals and provides high-current and high-voltage output levels suitable for driving MOS circuits. 
Specifically, it may be used to drive address, control, and timing inputs for several types of MOS RAMs including the 
TMS 1103 and TMS 4062. 


The SN75361A operates from the TTL 5-volt supply and the MOS Vsg supply in many applications. This device has 
been optimized for operation with VCC? supply voltage from 16 volts to 20 volts; however, it is designed so as to be 


useable over a much wider range of VCC2. 


The SN75361A is characterized for operation from 0 C to 70°C. 


schematic (each driver) 


Vcec1 Vcc2 


TO OTHER 
DRIVER 


OUTPUT 


INPUT A 
¥ 


ENABLE E 


GND 


TO OTHER 
DRIVERS 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) oe eee eR ee ee ee ke ee ee we ee oe SVT 
Supply voltage range of Vcc? eee oO eRe BHR He ee ee Ee ee et we MR ee 
Inputvoltage ... . eat khe kee e eerie cn ewe we we eb eae oe ek we oe ee 
Inter-input voltage (see Note 2) os oo ow ee ew eR eR a ee 
Continuous total dissipation at (or beleni) 25° C — -air temineratins ies Note 3): 

JG package cme e ene ew eee ee ae ew kee e de ee be ee ee ee 825 mW 

P package . oo # ce ee eee ok we ee ee ee ew ee ee es @ 6TH 
Operating free-air feencetutri POR a kc ek eR ee eo eee we ee ee 2 CRTC 
Storage temperature range .. . te ee ee ee ee ee ee s)©6© 65°C to 150°C 
Lead temperature 1/16 inch from case wot 60 seonds JG sate hse bee ee BE ee ee 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage ........2.2.2.2.2.2... =. ~ 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 

. This rating applies between the A input of either driver and the common E input. 

. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the JG package, SN75361A chips are glass-mounted, 


WN 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voliage, VER4 «2. 2 ea we ee ee we ehh kw; he 4.75 > 825 ¥ 
supply voltage, VCCO «2 ee tt te he ee we 4.75 20 24 +V 
Operating free-air temperature, TA . . . . . 1 ee ee ee 0 70 °C 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS 
Vik Input clamp voltage )=—12mA es 
Vit =0.8V, | =-—50 uA] V —i V —0.7 
High-level output voltage HL OH a CC2 CC2 
Vit =0.8V, 1IoH = —10 MA|Vcc2-2.3 Vec2—1.8 
Vip=2V, lo = 10mA 0.15 0.3 


Veco= 15 V 0 24V. Vin=2V. 
cc2 1H 0.25 0.5 
lol = 40mA 


VOK Output clamp voltage Vi RON, 1OH = 20 mA Vecott.5 
Input current at maximum input voltage V,=5.5V a 


UNIT 
I imum i 
| | 
WH High-level input current V)=24V uA 
E input 80 
rm | ; 


VOH 


VOL Low-level output voltage 


| Low-level input current V,;=0.4V : 
Supply current from V : 
1CC1(H) i : aaa Vcci = 5.25 V, Vec2= 24 V, 2 4 
both outputs high . 
m 


Supply current from Vcco, 


All inputs at 0 V, No load 


1CC2(H) 


both outputs high 


Supply current from Vcc}, 2 _ 
ICC1(L) Voc = 9.25 V, Vcc2= 24V, 16 24 
both outputs low 


Supply current from Vcco, 


| All inputs at 5 V, No load 7 13 
Cc2(L) both outputs low P , 


Supply current from Vcco, Vcci =OV, Vcc2= 24V, 
m 
cC2(S) standby condition All inputs at 5 V, No load 


TAI typical values are at Voc, = 5 V, Veco = 20 V, and Ta = 25°C. 


switching characteristics, Vcc1 = 5 V, Vcc2 = 20 V, Ta = 25°C 


CL = 390 pF, 
a Rp = 102, 
tTHL Transition time, high-to-low-level output See Figure 1 


tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT Vcc1 Vcc2 


PULSE | 
GENERATOR 
(See Note A) 


OUTPUT 


CL 
(See Note B) 
2.4V | GND 


TEST CIRCUIT 


<10 ns —t+———~»} }>-———>+}— <10 ns 


Vcec2-3 V 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy4 © 50 £2. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
OUTPUT CURRENT OUTPUT CURRENT 


— & 


Mas 
aa, See 
jj sess 


Sant 
Ih 


Sart 


VOH—High-Level Output Voltage—V 
Vo_—Low-Level Output Voltage—V 


Vcc2—2.5 


Vcc2—3.0 
~0.01 0.1 ~100 0 20 40 60 80 100 
IQOH—High-Level Output Current—mA lo. —Low-Level Output Current—mA 
FIGURE 2 FIGURE 3 
TOTAL DISSIPATION 
(BOTH DRIVERS) 
VS 
VOLTAGE TRANSFER CHARACTERISTICS FREQUENCY 


Input: 3-volt square wave 
(50% duty cycle) 
° 


asian 
CA AN Zen = 100 oF 
vil 


Vo—Output Voltage—V 
P+—Dissipation—mW 


eee oa 


== TIT 
Peete 


0.1 0.4 0.7 1 7 10 
V|—Input Voltage—V f—Frequency—MHz 
FIGURE 4 FIGURE 5 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME, PROPAGATION DELAY TIME, 
sailed eines OUTPUT HIGH-TO-LOW-LEVEL OUTPUT 
vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


ge ef 
Fs FS 
ac Fa £ 
EE) ee) 
83 & 3 
- _ - = 
ee ei 
or o-4 
7. + 8 
a3 z2 
a4 at 
0 10 20 30 40 50 60 70 g0 
Ta—Free-Air Temperature—C Ta—Free-Air Temperature—°C 
FIGURE 6 FIGURE 7 
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT 
vs vs 
Vcc2 SUPPLY VOLTAGE Vcc2 SUPPLY VOLTAGE 


tp_LH—Propagation Delay Time, 
Low-to-High-Level Output—ns 
tpH_L—Propagation Delay Time, 
High-to-Low-Level Output—ns 


0 a 8 12 16 20 24 0 4 8 12 16 20 24 
Vcc2—Supply Voltage—V Vcc2—Supply Voltage—V 
FIGURE 8 FIGURE 9 
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT 
vs vs 
LOAD CAPACITANCE LOAD CAPACITANCE 


tpLH—Propagation Delay Time, 
Low-to-High-Level Output—ns 
tPHL—Propagation Delay Time, 
High-to-Low-Level Output—ns 


0 100 200 300 400 500 600 0 100 200 300 400 500 £600 
Ci—Load Capacitance—pF Ci—Load Capacitance—pF 
FIGURE 10 FIGURE 11 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


5V rv 22.5 V 20 V 5V 


Vcc2 Vcc1 
Y A 


VcCCc1 Vcc2 
A Y 


A1 
Rwy 
= SN75361A TMs 4062 WE | SN75361A oe, 
1% packages) M a (5 packages) 
INPUTS ad cies CLOCK MOS HAM OS | eit INPUTS 
< | 
| 
’ 
CHIP SELECT 
FIGURE 12—INTERCONNECTION OF SN75361A DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM. 
19.5 V 16.7 V 5V 
Vcc Vcc2 VBB 
Y DATA IN 
PRECHARGE 
SN75361A 
TTL SN75361A TTL 
TMS 1103 MOS RAM 
INPUTS (2 packages) 1S packages) INPUTS 
CHIP 
ENABLE 
FIGURE 13—INTERCONNECTION OF SN75361A DEVICES WITH ‘1103-TYPE SILICON-GATE MOS RAM 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


5V 15.7 V 8V SV 


SILICON 
DIODE 
Vcc1 Vcc2 VDD _ Vcc2 VCC1 
7001 D 0, Ao 7 A 
MOS RAM ul = 
a3 “1 ® 
TTL SN75361A a= | SN75361A TTL 
4 
INPUTS (% package) Y CHIP SELECT Ag Y (6 packages) INPUTS 
-3V = 
FIGURE 14—INTERCONNECTION OF SN75361A DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM . 
a Applications using SN75361A as interface devices 
| SN75361A | MOS between TTL inputs and the address, control, and 
SYSTEM timing inputs for three types of MOS RAMs are 


| shown in Figures 12, 13, and 14. A silicon diode is 
Rp used in Figures 13 and 14 to increase the SN75361A 
| | p 4 ‘and high-level output voltage to obtain the desired high- 
level input voltage required by these MOS RAMs. An 
CL | extra power supply could be used in place of the 
diode. 


| 
= Geatee eu _| |__ —_— _| Figures 12, 13, and 14 show the use of the SN75361A 


over a wide range of Vcc? supply voltages. The 
device may even be used asa TTL gate, if desired, by 
connecting Vcc? to 5 volts. 


The fast switching speeds of this device may produce 
undesirable output transient overshoot because of 
load or wiring inductance. A small series damping 
FIGURE 15—USE OF DAMPING RESISTOR TO REDUCE OR resistor may be used to reduce or eliminate this 
ELIMINATE OUTPUT ia i Output transient overshoot. The optimum value of 
iain acl the damping resistor to use depends on the specific 
load characteristics and switching speed. A typical 
value would be between 1092 and 302. See 
Figure 15. 


NOTE: Rp &~ 10 22 to 30 2 (optional). 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


THERMAL INFORMATION 
power dissipation precautions 
Significant power may be dissipated in the SN75361A driver when charging and discharging high-capacitance loads over 


a wide voltage range at high frequencies. Figure 5 shows the power dissipated in a typical SN75361A as a function of 
load capacitance and frequency. Average power dissipated by this driver can be broken into three components: 


PT(AV) = Poc(Av) + Pc(Av) * Ps(Av) 
where Ppc(Ayv) is the steady-state power dissipation with the output high or low, PC(AV) is the power level during 
charging or discharging of the load capacitance, and Ps(A\v) is the power dissipation during switching between the low 


and high levels. None of these include energy transferred to the load and all are averaged over a full cycle. 


The power components per driver channel are: tHL —f-—+ 


py ty tpyt 
PDC(AV) = ek OL Me oe 


| 
| 
| 
| 
Pc(Av) * C Vc? f . 
| 


] 


— PLHtLHTPHLtH 
Psay) = eet a 


: ; : ; FIGURE 16—OUTPUT VOLTAGE WAVEFORM 
where the times are as defined in Figure 16. 


PL, PH, PLH, and py, are the respective instantaneous levels of power dissipation and C is load capacitance. 


The SN75361A is so designed that Ps is a negligible portion of PT in most applications. Except at very high 
frequencies, th +ty >>tLH+tHL so that Ps can be neglected. Figure 5 for no load demonstrates this point. The 
power dissipation contributions from both channels are then added together to obtain total device power. 


The following example illustrates this power calculation technique. Assume both channels are operating identically with 
C = 200 pF, f = 2 MHz, Vcc1 =5 V, Vec2= 20 V, and duty cycle = 60% outputs high (ty/T = 0.6). Also, assume 
VOH = 19.3 V, VoL = 0.1 V, Ps is negligible, and that the current from V¢C@ is negligible when the output is high. 


On a per-channel basis using data sheet values: 


(5 V) (? 7) + (20 V e24)]0 + 1(5 V) (a + (20V) Cr)fos 


Poc(AVv) = 47 mW per channel 


PDC(AV) 


Pc(ay) © (200 pF) (19.2 V)? (2 MHz) 
PC(AV) ~ 148 mW per channel. 


For the total device dissipation of the two channels: 


PT(AV) © 2 (47 + 148) 


PT(AV) ~ 390 mW typical for total package. 
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INTERFACE TYPE SN75363 


CIRCUITS DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7712359, FEBRUARY 1976 — REVISED APRIL 1977 


MOS MEMORY INTERFACE 


Versatile Interface Circuit for Use 
between TTL and High-Current, 
High-Voltage Systems 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


Capable of Driving High-Capacitance Loads 
Compatible with Many Popular MOS RAMs Vec1 Vcc3 1Y Vcc2 2Y 


Operates from Standard Bipolar and 
MOS Supply Voltages 


High-Speed Switching 
TTL- and DTL-Compatible Inputs 


Separate Driver Address Inputs with 
Common Strobe 


Vcc2 Supply Voltage Variable 
Over Wide Range 


Vcc3 Supply Voltage Pin Available 


Vcc3 Pin can be Connected to VC¢C2 Pin 
in Some Applications 


Damping Resistor Eliminates Undesired 
Output Transient Overshoot 


Transient Overdrive Improves Fall Time 


NC—No internal connection. 


description 


The SN75363 is a monolithic dual TTL-to-MOS driver and interface circuit. The device accepts standard TTL and DTL 
input signals and provides high-current high-voltage output levels suitable for driving MOS circuits. Specifically, it may 
be used to drive the chip-enable clock input of the TMS4030 MOS RAM and the address, control, and timing inputs for 
several other types of MOS RAMs. 


The SN75363 operates from the TTL 5-volt supply and the MOS Vss and Vpp supplies. This device has been 
optimized for operation with VCC2 supply voltage from 11 volts to 15 volts, and with nominal Vcc3 supply voltage 
from 3 to 4 volts higher than VCC2. In some applications the VCC3 power supply can be eliminated by connecting the 
VCC3 pin to the VCC2 pin. 


A small series damping resistor has been included in the design to eliminate undesired output transient overshoot due to 
load or wiring inductance. 


The SN75363 is characterized for operation from 0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS 
VCC3 


10 2 


NOM 
“1 OUTPUT 


Req = 4kQ22 nominal for A inputs 


Reg = 2 k82 nominal for E input 
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TYPE SN75363 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) cee ee oe ew ae we ee ew ele et elUC SOE TY 
Supply voltage range of Vcc? ek ee ee ee ee ae ee er ow . SRV DOTY 
Supply voltage range of iia -e eee awe ee oe eee ee Se ee ee ese te se SDV TY 
Inputvoltage .... ‘ (et ee? eo ee ee BOY 
Continuous total —o at ies laetonnl 25° c oo -air ‘ues ies Note 2): Jpackage .-..-- - 1025mW 

N package - --- - 1150mW 
Operating free-air temperature range. . 2... ee ee ee ee ee ee ee ee ee 60°C to 70°C 
Storage temperature range .. . tee et eee we ee e)©6=65°C to 150°C 
Lead temperature 1/16 inch from case aia 60 commas f ee ine he we we oe ee eu sne acc 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........ .. 0. 8. ee ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. !n the J package, SN75363 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply Vortdos, VOC 2 ae ke kk ew aK re A He HS 4.75 ©» 525 V 
Supply voltage, VCD . 6. we se we ee ee ke ew ae we eee 4.75 12 15 V 
Supply voltage, VCC3.. . . et. t+ ee ek wee he ew ec w!€6©6C COG 18 V 
Voltage difference between supply _e a — cen ee ae BG o 0 3 4 V 
Operating free-air temperature, TA . . 2 2 1 ee ee ee ee ee 0 70 °C 


electrical characteristics over recommended ranges of VCC1, VCC2, VCC3, and 
operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS Typt MAX | UNIT 
reir 


VIL Low-level input voltage 
Vec2t3 V = Vec3. Vi =2V, OH =—10mA |Vcc2-1.2 Vec2—1.0 te 


Vec2t3 V = Vcc3. Vin =2V, OH = —100 LA} Vcc2—0.3 Vec2—0.15 
Voceo"Vees. Vin =2V, oe = —50 vA Voc2-1 Vec2-0/7 


Vv =108V, V =108V,V); =O.8V, 
VOL Low-level output voltage ' Bee 10mA ae Hh 
OL = '¥m 
Input current at . 
I ; ; V,;=5.5V 
maximum input voltage 
1H igh-level input curre (= 2. 
E input 
rrr rs Cc eee 
IL ow-level input curren | =v. 
E input —2 —3.2 


Supply current from Vcc1, Vcoc1=5.25V, Vcec2=12V, Voc3=12V, 
CCL) oth outputs low All inputs at 0 V, No load 


iecans Supply current from Vcc2, Vec1 <5 V Veaceed:, Waa tie - 
both outputs low , » YCC3 , 


VOH High-level output voltage 


Supply current from Vcc3, 


All inputs atO V, No load 


ICC3(L) 


both outputs low 


Supply current from Vcc1, Voeco1=5.25V, Vcec2=12V, Vec3=12V, 


1CC1(H) 


both outputs high All inputs at5 V, No load 


Supply current from Vcc2, 
both outputs high 


Vcoci1=5V, Vec2=15V, Vec3= 18V, 


1CC2(H) 


Supply current from Vcc3, 
both outputs high 


1CC3(H) All inputs at5 V, No load 


TAI typical values are at Veoc1 = 5 V. Vec2 = 12 V, Vecg = 15 V, and Tap = 25°C except for VOH for which Vec2 and Vec3 are as stated 
under test conditions. 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


477 


TYPE SN75363 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


rr — a ar We  —— - 
switching characteristics, VCC1 =5 V, Vcc2 = 12 V, Vcc3 = 15V,TA=25 C 


PARAMETER TEST CONDITIONS | MIN TYP MAX | UNIT 


tpLH Delay time, low-to-high-level output 


tpHL Delay time, high-to-low-level output 


tTLH Transition time, low-to-high-level output Cy. = 300 pF, 


See Figure 1 


tTHL Transition time, high-to-low-level output 


tpLH Propagation delay time, low-to-high-level output 
tpH~_ Propagation delay time, high-to-low-level output 


PARAMETER MEASUREMENT INFORMATION 


5V 12V 15V 


INPUT Vee Vcc2 Vcc3 


PULSE 
GENERATOR 


(See Note A) OUTPUT 


TEST CIRCUIT 


<10 a \<3—eel— <10 ns 
| | 


3V 


INPUT 


fe HTH 
| | | VOH 


OUTPUT 


VOLTAGE WAVE FORMS 


NOTES: A. The pulse generator has the following characteristics: PRR=1 MHz, 
Zout © 50 22. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION 


(BOTH DRIVERS) SWITCHING TIME 
vs vs 
FREQUENCY LOAD CAPACITANCE 

Vceci=5V 

Vcoc2=12V 

Vcc3 = 15 V 

Input: 3 V square wave 
= (50% jal cycle) a 
- i 
S E 
2 
*D a 
2 = 
a) £ 
| = 
£ & 

0.1 0.4 0.7 1 2 4 7 10 0 100 200 300 400 500 600 700 800 900 1000 
f—Frequency—MHz C,.—Load Capacitance—pF 
FIGURE 2 FIGURE 3 


TYPICAL APPLICATION DATA 


Vcc =5V VpeBp=-3V 


CHIP ENABLE 1 
ENABLE 


CHIP ENABLE 2 


Vcéc2 = Vbp = T2'V 


TMS4030'S 
ACTIVATED BY 
CHIP ENABLE 2 


FIGURE 4—SN75363 DRIVING TMS4030 MEMORIES 
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INTERFACE TYPE SN75364 
CIRCUITS DUAL MOS DRIVER 


BULLETIN NO. DL-S 7712373, APRIL 1976—REVISED APRIL 1977 


MOS MEMORY INTERFACE 


e Dual Inverting MOS Driver © Vc¢c7 Pull-up Supply Voltage Pin Available 
e Versatile Interface Circuit for Use Between e VCC1 Pin Can Be Connected to V¢c2 Pin 
TTL Levels and Level-Shifted High-Current, in Some Applications 
High-Voltage Systems e Operates from Standard Bipolar and/or 
e Inputs May Be Level-Shifted by Use of a MOS Supply Voltages 
Current Source or Capacitive Coupling or © High-Speed Switching 


Driven Directly by a Voltage Source 
e Transient Overdrive Minimizes Power 


e Capable of Driving High-Capacitance Loads Dissipation 
@ Compatible with Many Popular MOS RAMs e Low Standby Power Dissipation 
and MOS Shift Registers 
JG OR P 
© VcCC2 Supply Voltage Variable over Wide Range DUAL-IN-LINE PACKAGE (TOP VIEW) 


to 22 Volts Maximum with Respect to VEE 


description 


The SN75364 is a monolithic dual MOS driver and 
interface circuit that operates with either current- 
source or voltage-source input signals. The device 
accepts appropriate level-shifted input signals from 
TTL ov other logic systems and provides high-current 
and high-voltage output levels suitable for driving 
MOS circuits. Specifically, it may be used to drive 
address, control, and/or timing inputs for several 
types of MOS RAMs and MOS shift registers. 


The SN75364 operates from standard MOS and/or 
bipolar supplies in most applications. This device has 


been optimized for operation with Vcc2 supply 
voltage from 12 volts to 20 volts positive with respect 
to VEE, and with nominal Vcc supply voltage from 
3 volts to 4 volts more positive than VCcc2. However, 
it is designed so as to be useable over a much wider 
range of Vcc and Vcc2. In some applications the 
VCC1 power supply can be eliminated by connecting 
the VCc1 pin to the VC¢2 pin. Vec1 Vec2 


NC--No internal connection 


schematic (each driver) 


Inputs of the SN75364 are referenced to the VEE 
terminal and contain a series current-limiting resistor. 
The device will operate with either positive current 
input signals or voltage input signals that are positive 
with respect to VEf. In many applications the VEE OUTPUT 
terminal is connected to the MOS Vpp supply of 
—12 volts to —15 volts with the inputs to be driven 
from TTL levels or other positive voltage levels. The INPUT 
required negative-level shifting may be done with an 
external p-n-p transistor current source or by use of 
Capacitive coupling and appropriate input voltage 
pulse characteristics. 
VEE 
The SN75364 is characterized for operation from 0 C 
to 70 C. 
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TYPE SN75364 
DUAL MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) 

Supply voltage range of Vcc2 

Input voltage 5 eo ee ee Re w § 
Positive voltage at any input with respect to VCC. 


Continuous total dissipation at (or below) 25 C free-air temperature (see Note 2): 


JG package . ' 

Ppackages « « «© % «© © © x 
Operating free-air temperature range 
Storage temperature range er a a a ee 
Lead temperature 1/16 inch from case for 60 seconds: JG package 
Lead temperature 1/16 inch from case for 10 seconds: P package 


NOTES: 1. Voltage values are with respect to the Veg terminal unless otherwise noted. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal 


starts on page 21. In the JG package, SN75364 chips are glass-mounted. 


recommended operating conditions 


Supply voltage, VCC1 — 

supply voltage, VGC9 «6 6 ws we ee ee 
Voltage difference between supply voltages: Vcc1—Vcc2 
Input voltage .* & ws 

Operating free-air temperature, TA 


definition of input logic levels 


PARAMETER 


MIN 


Vcc2 
4.75 


0 


0 


—0.5 V to 30 V 
—0.5V to 22 V 


20 V 
0.5 V 


825 mW 

1000 mW 

0°C to 70°C 
—65°C to 150°C 
300°C 

260°C 


Information section, which 


NOM MAX UNIT 
24 28 V 
20 22 V 
4 10 V 
10 OV 
70 «| *G 


BOGS COO AEA ECL SRS EAR SIE ER SD ls LF ABS COLBERT EE Re AE eA OR SEG a ES SARTRE SS RANRE AIIM DRS TS GAT w EST DFMD TDLEA SU REIS ° DRS REISS RTE SN aS EA a IB EBD IMR 
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TYPE SN75364 
DUAL MOS DRIVER 


electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


TEST CONDITIONS 
PARAMETER 
(See Note 3) 
Veci = Vec2+3 V, ViL=1V, IOH = —100 LA 
Vec1 = Vcec2+3 V, Wye =0.7 MA, IoH = —100KA 


Vec1=Vcc2t+3V, Vit=1V, loH=—-10mA 
— ~ Vec2—1.2 Vcc2—0.9 
Vec1=Vcc2+3V, WL = 0.7 mA, lon = —10 mA 


VOH High-level output voltage V 
Vooi = Vice2 Vir=1V, lon =—SOKA Veret VexeD7 
Vec1 = Vcc2. Ww =0.7 mA, Ion = —50 vA ; 


Ver = ¥coo, Vit=1V,  !oH=—10mA 
CC1 CC? IL OH Vcc2—-2.3 Vcc2—1.8 


Vcc2—0.3 Vcc2—0.1 


WH =8mA lot = 10mA 


Vceci=15Vto28V, Viy=5V, lol =40mA 
Vec1=15Vto28V, tWW=8mA, lo. =40mA 
Output clamp voltage V,;=O0V, lIoH = 20mA 


Vcc = 13.5 V to 28 V, 1) =15mA 


Low-level output voltage 


Input voltage 1)}=8mA 


é , | 


Supply current from V P 
oe) Vcc = 26 V, Vcc2=22V, 


| r 
CCIM) Koth outputs high 


Supply current from V 
1CC2(H) id ; CC2. Both inputs atO V, No load 
both outputs high 


| Supply current from Vcc}y, ” -28V Vv =20V 
cci(L) both outputs low Scr ‘ cael 


Supply current from V . 
ICC2(L) guiad CC2 Both inputs at 7 V, No load 
both outputs low 


Supply current from V ‘ 
etl ; mee Vcc = 22 V, Vec2 =22V, 
both outputs high 


Supply current from Vcc2, 
both outputs high 


1CC1(H) 


1CC2(H) Both inputs at OV, No load 


TAI typical values are at Voc, =24 V,Vcc2 = 20 V,and Ta =25°C except for Von for which Voc, and Veco are as stated under test 


conditions. 
NOTE 3: Many of these parameters are specified independently for either voltage source or current source external forcing functions at the 


inputs. Use the appropriate set of specifications for each application. 


switching characteristics, Vcc2 = 20 V, TA = 25°C 


Vere = 24 Vcci = 20V 
PARAMETER TEST CONDITIONS ccl UNIT 
MIN TYP MAX |MIN TYP MAX 


toLH Delay time, low-to-high-level output 


Delay time, high-to-low-level output 
toHL elay si ig : p CL = 390pF, 
tTLH Transition time, low-to-high-level output Ra =109 
tTHL Transition time, high-to-low-level output 2 
See Figure 1 


tPLH Propagation delay time, low-to-high-level output 
tPHL Propagation delay time, high-to-low-level output 
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TYPE SN75364 
DUAL MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION 


Vcc1 20 V 


Vec2 Ty 


Tv Vec1 


PULSE 
GENERATOR 
(See Note A) 


Rp 


INPUT 


P7—Dissipation—mW 


(See Note C) 


OUTPUT 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: 
PRR = 1 MHz, Zour © 502. 
B. Cy includes probe and jig capacitance. 


Cc. The high-level reference point is 17 V when 
Vcc1 = Vcc2 = 20 V and is 18 V when 
Vec1 = Vec2 + 4V = 24 V. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 


TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION 
(BOTH DRIVERS) 
vs 
FREQUENCY 


C= 800 pF By 


Ty TAT 
aceo HTD 


W 
Li 


0.4 0.7 1 54 4 
f—Frequency—MHz 


0.1 0.2 


FIGURE 2 


TYPICAL APPLICATION DATA 


+5V 


oH tet 


1/2 SN7409 


*, 


TTL 
INPUTS 


¥ 
5 


NOTES: R1 and R2 = 350 22. to 500 2. 


roe =] 


+8V 


Vss an ogee OF 


71 1 


6003 


SN75364 MOS RAM 


—-15V 


Q1 and Q2 are 2N3829 or similar p-n-p transistors. 


FIGURE 3—MOS RAM CLOCK DRIVER SYSTEM WITH P-N-P TRANSITOR CURRENT 
SOURCE USED TO LEVEL-SHIFT TO INPUTS OF SN75364 
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TYPE SN75364 
DUAL MOS DRIVER 


TYPICAL APPLICATION DATA 
+9 V +5 V 


Vcec1 Vcoc2 Vss 


a New 


SN75364 


CLOCK 1 


TMS 3404 
MOS SHIFT 
REGISTER 


TTL 
INPUTS 


CLOCK 2 


VGG 


—12V 


FIGURE 4—MOS SHIFT REGISTER CLOCK DRIVER SYSTEM WITH CAPACITIVE 
COUPLING USED TO LEVEL-SHIFT TO INPUTS OF SN75364 


Applications of the SN75364 used as an interface device in 
systems converting TTL signals to negative polarity MOS 
clock signals are shown in Figures 3 and 4. In both applica- 
tions the SN75364 VEE pin is connected to a negative MOS 
supply voltage. The VcCc1 supply pin may be connected to 
a “T the Vcc2 pin as shown in Figure 4 or connected to a 
pare - separate voltage more positive than VCC2, as shown in 
MOS Figure 3. The SN75364 may be used over a wide range of 


t 
i 
‘. Vcc1 and Vcc2 supply voltage. However, for proper 
i ! operation, the voltage at the inputs of the SN75364 should 
: not be more positive than the voltage at VCC 1. 
| 
| 
i 


Both applications shown require negative level shifting from 
positive voltage levels to the inputs of the SN75364, which 
are referenced to the VEE terminal. A p-n-p transistor 
NOTE: Rp © 10 2 to 30 2 (optional) current source is used to level shift in Figure 3. Resistor R 
sets the current and an open-collector TTL gate is used to 
switch the p-n-p transistor. Figure 4 shows capacitive 
coupling being used to level shift with the SN75361A 
TTL-to-MOS driver used as a low-impedance voltage-source 
driver. The value of coupling capacitor C depends on the 
frequency and characteristics of the signal applied to the 
capacitor. 


po 


1 
j 
| 
i cciecrenme ail _— 
Le 


FIGURE 5—USE OF DAMPING RESISTOR TO REDUCE OR 
ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN 
CERTAIN SN75364 APPLICATIONS 


The fast switching speeds of the SN75364 may produce 
undersirable output transient overshoot because of load or 
wiring inductance. A small series damping resistor may be 
used to reduce or eliminate this output transient overshoot. 
The optimum value of the damping resistor depends on the 
specific load characteristics and switching speed. A typical 
value would be between 10 {2 and 30 92. See Figure 5. 
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BULLETIN NO, DL-S 7712058, SEPTEMBER 1973—REVISED APRIL 1977 


INTERFACE 
CIRCUITS 


MOS MEMORY INTERFACE 


e Quad Positive-Logic NAND TTL-to-MOS Driver 
e Versatile Interface Circuit for Use between TTL 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


416 


and High-Current, High-Voltage Systems 2E2. 0 2E1 3A 


e Capable of Driving High-Capacitance Loads 
e Compatible with Many Popular MOS RAMs 


e Designed to be Interchangeable with Intel 3207 


® Vccz2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


e Vcc3 Supply Voltage Pin Available 


e Vcc3 Pin Can Be Connected to VCC? Pin in 
Some Applications 


e TTLand DTL Compatible Diode-Clamped Inputs 


e Operates from Standard Bipolar and MOS 
Supply Voltages 


e Two Common Enable Inputs per Gate-Pair 


e High-Speed Switching 


e Transient Overdrive Minimizes Power Dissipation 


e Low Standby Power Dissipation 


description 


The SN75365 is a monolithic integrated quadruple 
TTL-to-MOS driver and interface circuit. The device 
accepts standard TTL and DTL input signals and 
provides high-current and high-voltage output levels 
suitable for driving MOS circuits. Specifically, it may 
be used to drive address, control, and timing inputs 
for several types of MOS RAMs including the 
TMS1103 and TMS4062. 


The SN75365 operates from the TTL 5-volt supply 
and the MOS Vss and Vpp supplies in many 
applications. This device has been optimized for 
operation with Vcc? supply voltage from 16 volts to 
20 volts, and with nominal Vcc3 supply voltage from 
3 volts to 4 volts higher than Vcc2. However, it is 
designed so as to be useable over a much wider range 
of Vcc2 and Vcc 3. In some applications the VCc3 
power supply can be eliminated by connecting the 


VCc3 pin to the Vcc? pin. 


The SN75365 is characterized for operation from 0°C 
to 70°C. 


positive logic: Y = A-E1-E2 


schematic (each driver) 


Vcc1 Vcc3 Vcc2 


TO OTHER 
DRIVERS 


INPUT A iat “ie 


ENABLE E1 


ENABLE E2 


TO OTHER 
DRIVERS 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) “tS B @ ee ee hee Sew we HES be ee KDSVSTY 
Supply voltage range of Vcc? ek oe we Re we ee eH eR eG & eee ee eo oe fs SOV OZ 
Supply voltage range of Vcc3 ie ee ee ee ek ee ek eee we ee ee oe « SV eae yy 
Input voltage ... . ck ee ke eR me we Ow Ge eR ee ew ee ee he ek ek ee Se 
Inter-input voltage (see Note 2) i me 4 ioe we «ok oe eee 
Continuous total dissipation at (or below) 25° C fret -air -derhnpieretibre = Note 3) f ee » 2 ee « « 1025 mW 

N package .... . .1150mW 
Operating free-air temperature range .......... 2... 0... 2 2 2 ew ee ew ew es ~6§6O°C to 70°C 
Storage temperature range ... . Coe ee ee ee ee e)6=65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J on ieee eee ee eee wee es SC 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ..........2.2.2.2.2.4. . 260°C 


NOTES: 1. Voltage values are with respect to network ground termina! unless otherwise noted. 
2. This rating applies between any two inputs of any one of the gates. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, SN75365 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VCC] «ww 4.75 > 5.25 V 

Supply voltage, VcC2 ww ww 4.75 20 24 V 

Supply voltage, Vcc3 w wi wti(w (ee + e eye es es o Veo 24 28 «OV 

Voltage difference between supply neta: Voce — ie eh ee eC we & x 0 4 10 V 

Operating free-air temperature, TA . . . . eh we 2 oe ee Mie we es 0 70 6c 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


electrical characteristics over recommended ranges of VCC1, VCC2, VCC3 and operating free-air temperature 


(unless otherwise noted) 
TEST CONDITIONS 


PARAMETER 


= 


VIL Low-level input voltage 


» 
2 


VIK Input clamp voltage 


Veox-03_Vegg-01 
Vec2=1.2_Vec2-0.9 

Vcec3 = Vcc2. Vit =0.8V, loyH = —50 uA Voca-1 Veo2—0.7 
0.18 


Voc3=15V to28VVip=2V, Io_ =40mA 


VOH High-level output voltage 


oO 
w 


VOL Low-level output voltage 


o 
N 
o 
fo) 
o 


< 


> 


Output clamp voltage V,;=O0V, IOH = 20mA Vcec2t1.5 
Input current at 
I ; V¥\=5.5V 
maximum input voltage 
40 
WH High-level input current Vj=24V 
E1 and E2 inputs 
— —_- 
ow-level i t t = 0, 
IL w-level input curren | E1 and E2 inputs 


Supply current from Vcc}, 


5s 
> 


| 
N 

| 
od 
N 


1CC1(H) 


all outputs high 


Vcc = 5.25 V, Vcc2= 24V, 
Supply current from Vcco, +0.25 
1CC2(H) Vcc3 = 28 V, All inputs atO V, —2.2 
all outputs high —3.2 
No load 


Supply current from Vcc3, 


N 
N 
Nad 
o 


| 
CC3(H) all outputs high 


Supply current from Vcc}, 


wo 
—_ 
aay 
~S 


ICC1(L) 


all outputs low 


Vcc = 5.25 V, Vcc2 = 24V, 
Supply current from Vcc@, : 
ICC2(L) Vcc3 = 28 V, All inputs at 5 V, 2/ m 
all outputs low 
No load 


Supply current from Vcc, 


= 
(o>) 
NO 
~ 


1CC3(L) 


all outputs low 


Supply current from Vcc2, Voc7 = 5.25 V Vec2 = 24V 


Vcc3 = 24 V, All inputs atO V, 
No load 


| 
cc2(H) all outputs high 


Supply current from Vcc3, 


| 
ccstH) all outputs high 


Supply current from Vcco, Ven = 0 Veco = 24V 


Vcc3 = 24 V, All inputs at 5 V, 
No load 


| 
cCa(s) standby condition 


> 


Supply current from Vcc, 


1CC3(S) 


4 =. 3 3 


o o 

Oo N N 

oO ol oO 
3 


standby condition 
TAI typical values are at Voc1 = 5 V, Vec2 = 20 V, Vocg = 24 V, and Tay = 25 C except for Voy for which Veco and Vcc3 are as stated 


under test conditions. 


switching characteristics, Voc, = 5 V, Veco = 20 V, Vec3 = 24 V, Tp = 25°C 


TEST CONDITIONS 


=| 
< 
~v 
= 
> 
x 
= 
= 
ar) 


= 
= 
N 
oO 


tpHL _— Delay time, high-to-low-level output 


trLH Transition time, low-to-high-level output = ie 20 33 
tTHL Transition time, high-to-low-level output enhanc 1 20 33 ns 


a 
So 
Ww 
= 
aS 
ee) 


tPLH Propagation delay time, low-to-high-level output 
tPHL 


_= 
So 
Ww 
oO 
L 
op) 


Propagation delay time, high-to-low-level output 
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QUADRUPLE NAND TTL-TO-MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION 
5V  24V Vv 


INPUT ) Vec1 V VcCc3 =e 


PULSE 
GENERATOR 


(See Note A) OUTPUT 
CL 
(See Note B) 
2.4V l GND 
TEST CIRCUIT 


<10 ns —f-—— Jao} — <10 ns 


ee ene peers eee eee —— a 
| 
| 
INPUT | 
| 
| | Ov 
}-—— tpH_——> }-——tpLH—> 
| | | | 
tDHL—}+—> | | htt LH >} 
fe-trHi | | | 
l VOH 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou; ~ 50 2. 
B. Cy includes probe and jig Capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


VOH—High-Level Output Voltage—V 


Vo_—Low-Level Output Voltage—V 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 


OUTPUT CURRENT 


—0.1 -1 
1OH—High-Level Output Current—mA 


FIGURE 2 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 


lo_—Low-Level Output Current—mA 
FIGURE 4 


VOH—High-Level Output Voitage—V 


TOTAL DISSIPATION 
(ALL FOUR DRIVERS) 


vs 
FREQUENCY 


P+—Total Dissipation—mW 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 


Vec2 = Vcc3 = 20 V 


a | 
RS 70°C 
am etl A= 


N . 
—0.01 —0.1 -1 —10 -1 
IOH—High-Level Output Current—mA 


FIGURE 3 


VOLTAGE TRANSFER CHARACTERISTICS 


Vo—Output Voltage—V 


V —Input Voitage—V 
FIGURE 5 


No Load 


ieee a 
Ol ez 


Input: 3-volt square wave (50% duty cycle) 
Ta = 25°C 


0.1 0.2 


04 0.7 1 2 
f—Frequency—MHz 


FIGURE 6 
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PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 


vs 
FREE-AIR TEMPERATURE 


Low-to-High-Level Output—ns 


tPpLH—Propagation Delay Time, 


Ta—Free-Air Temperature—°C 
FIGURE 7 


PROPAGATION DELAY TIME, 


LOW-TO-HIGH-LEVEL OUTPUT 
vs 
Vccg SUPPLY VOLTAGE 


TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME, 


HIGH-TO-LOW-LEVEL OUTPUT 
vs 


FREE-AIR TEMPERATURE 


tPpHL—Propagation Delay Time, 
High-to-Low-Level Output—ns 


Ta—Free-Air Temperature—°C 


FIGURE 8 


PROPAGATION DELAY TIME, 


HIGH-TO-LOW-LEVEL OUTPUT 
vs 


Vec2 SUPPLY VOLTAGE 


tpLH—Propagation Delay Time, 
Low-to-High-Level Output—ns 


Rp = 242 
= 25°C 
See Figure 1 


0 4 8 12 16 20 
Vcc2—Supply Voltage—V 
FIGURE 9 


PROPAGATION DELAY TIME, 


LOW-TO-HIGH-LEVEL OUTPUT 
vs 


LOAD CAPACITANCE 


‘Vcec3= Vcc2+4V 


tpHL—Propagation Delay Time, 
High-to-Low-Level Output—ns 


24 
Vcc2—Supply Voltage—V 
FIGURE 10 


PROPAGATION DELAY TIME, 


HIGH-TO-LOW-LEVEL OUTPUT 
vs 


LOAD CAPACITANCE 


tpLH—Propagation Delay Time, 
Low-to-High-Level Output—ns 


0 50 100 150 200 250 300 350 400 


C,_—Load Capacitance—pF 
FIGURE 11 


tpH_—Propagation Delay Time, 
High-to-Low-Level Output—ns 


0 50 100 150 200 250 300 350 400 
Ci_—Load Capacitance—pF 


FIGURE 12 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


5V 7V 22.5 V 20 V 5V 


=) [i Vcc3 Vcc1 
RESET Ao Y A 


Veci Ycoc3 Vcc? 


¥ 
ie 
A 
TTL SN75365 TMS4062 = v4 ; SN75365 sage 
3 CLOCK Y ' ! 1 k 
INPUTS (% package) MOSRAM % SS: 1 (2% packages) INPUTS 
oc! 
oS 4 
a) ‘ , 
CHIP SELECT 
FIGURE 13—INTERCONNECTION OF SN75365 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM 
5V 19.5 V 16 V 5V 
A A 
TTL eselorabai TTL 
INPUTS E1 SN75365 (2% packages) E1 INPUTS 


--=--------< 


VDD 


9 ¥ 


FIGURE 14—INTERCONNECTION OF SN75365 DEVICES WITH TMS1103-TYPE SILICON-GATE MOS RAM 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


5V 19V 8V 15 V 5V 


Vcc1 Vcc3 Vcc2 
A 


A 


” 
7001 aie 
MosRAM & 2A 
TTL anes y ~ z= SN75365 = 
E1 N75365 A 3 k 

INPUTS Ni eockes) CHIP SELECT 9 (3 packages) E1 INPUTS 

DATA IN 

WRITE ENABLE 

=@V = 
FIGURE 15—INTERCONNECTION OF SN75365 DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM 
Applications using SN75365 as interface devices 
between TTL inputs and the address, control, and 
timing inputs for three types of MOS RAMs are 
shown in Figures 13, 14, and 15. The Vcc3 supply 
pin of the SN75365 may be connected to the Vcc? 
pin as shown in Figure 13 or connected to a separate 
[ SN75365 MOS voltage higher than Vcc2 as shown in Figures 14 
SYSTEM and 15. 

| | | | Figures 13, 14, and 15 show the use of the SN75365 
Y RD | over a wide range of Vcc2 and Vcc3 supply 
voltages. The device may even be used as a TTL gate, 
| | | sia | if desired, by connecting Vcc2 and Vc¢c3 to 5 volts. 
— The fast switching speeds of this device may produce 


| | | | undesirable output transient overshoot because of 


load or wiring inductance. A small series damping 
NOTE: Rp * 10 2 TO 30 2 (optional). resistor may be used to reduce or eliminate this 
output transient overshoot. The optimum value of 
the damping resistor depends on the specific load 
characteristics and switching speed. A typical value 
would be between 10 22 and 30 2. See Figure 16. 


FIGURE 16—USE OF DAMPING RESISTOR TO REDUCE OR 
ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN 
CERTAIN SN75365 APPLICATIONS 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


THERMAL INFORMATION 
power dissipation precautions 


Significant power may be dissipated in the SN75365 driver when charging and discharging high capacitance loads over a 
wide voltage range at high-frequencies. Figure 6 shows the power dissipated in a typical SN75365 as a function of 
frequency and load capacitance. Average power dissipated by this driver can be broken into three components: 


PT(AV) = Poc(Av) + Pc(Av) + Ps(Av) 


where Ppc(Ay) is the steady-state power dissipation with the output high or low, Pc(ay) is the power level during 
charging or discharging of the load capacitance, and Ps(A\v) is the power dissipation during switching between the low 
and high levels. None of these include energy transferred to the load and all are averaged over a full cycle. 


The power components per driver channel are: 
h——"LH 

PLtLt+PHtH | 

T 


PDC(AV) = 


Pc(av)+C Vc2 f 


Potayy= CLHILHPHLIHL Pe i 
qT a 
where the times are as defined in Figure 17. FIGURE 17—OUTPUT VOLTAGE WAVEFORM 


PL, PH, PLH, and pH are the respective instantaneous levels of power dissipation and C is load capacitance. 


The SN75365 is so designed that Ps is a negligible portion of PT in most applications. Except at very high frequencies, 
tL + ty >> tLH + tHL so that Ps can be neglected. Figure 6 for no load demonstrates this point. The power dissipation 
contributions from all four channels are then added together to obtain total device power. 


The following example illustrates this power calculation technique. Assume all four channels are operating identically 
with C=100pF, f=2MHz, Vcc1=5V, Vcc2=20V, Vcc3=24V and duty cycle= 60% outputs high 
(ty/T = 0.6). Also, assume VoH = 20 V, VoL = 0.1 V, Ps is negligible, and that the current from V¢Cc@ is negligible 
when the output is low. 


On a per-channel basis using data sheet values: 


PDC(AV) = E v) ( ul + (20V) — + (24V) 22m4) (0.6) + 


E v) m4) + (20V) € v) + (24V) (824) (0.4) 


PDC(AV) = 58 mW per channel 


Pc(ay) © (100 pF) (19.9 V)? (2 MHz) 
PCc(AV) © 79 mW per channel. 

For the total device dissipation of the four channels: 
PT(AV) © 4 (58 + 79) 


PT(AV) © 548 mW typical for total package. . 
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INTERFACE TYPE SN75366 
CIRCUITS QUADRUPLE NAND TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7712159, APRIL 1975—REVISED APRIL 1977 


MOS MEMORY INTERFACE 
e Quad Positive-Logic NAND TTL-to-MOS Driver JORN 


e Versatile Interface Circuit for Use between TTL Solel ine Ener ier Viele 


and High-Current, High-Voltage Systems oe sk 
e Capable of Driving High-Capacitance Loads 
e Compatible with Many Popular MOS RAMs 


e Equivalent to SN75365 with Internal 
Output Damping Resistors 


e No External Damping Resistors Needed in 
Most Applications 


e Designed to be Interchangeable with Intel 3207 


e Vcc2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


e Vcc3 Supply Voltage Pin Available 


e Vcc3 Pin Can Be Connected to VCC? Pin in 
Some Applications 


e TTL and DTL Compatible Diode-Clamped Inputs 


e Operates from Standard Bipolar and MOS 
Supply Voltages schematic (each driver) 


e Two Common Enable Inputs per Gate-Pair 


Vcc1 Vcc3 Vcc2 


e High-Speed Switching 
"DRIVERS, 


e Transient Overdrive Minimizes Power Dissipation 


e Low Standby Power Dissipation 


description 


INPUTA 


The SN75366 is a monolithic integrated quadruple cuamLEz 
TTL-to-MOS driver and interface circuit. The device caserecs 
accepts standard TTL and DTL input signals and 

provides high-current and high-voltage output levels 

suitable for driving MOS circuits. Specifically, it may 

be used to drive address, control, and timing inputs 

for several types of MOS RAMs including the 

TMS1103 and TMS4062. 


OUTPUT 
¥ 


TO OTHER 
DRIVERS 


The SN75366 operates from the TTL 5-volt supply and the MOS Vsg and Vpp supplies in many applications. This 
device has been optimized for operation with Vcc2 supply voltage from 16 volts to 20 volts, and with nominal Vcc3 
supply voltage from 3 volts to 4 volts higher than Vccg2. However, it is designed so as to be useable over a much wider 
range of Vcc2 and Vcc3. In some applications the V¢C3 power supply can be eliminated by connecting the Vcc3 pin 
to the VCc2 pin. 


The SN75366 is characterized for operation from 0°C to 70°C. 
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TYPE SN75366 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) 

Supply voltage range of Vcc? 

Supply voltage range of VCC3 

Input voltage 

Inter-input voltage (see Note 2) ; 4 # as 

Continuous total dissipation at (or below) 25° °C free-air temperature — fie 3): J package 
N package 

Operating free-air temperature range cee RS 

Storage temperature range » x 

Lead temperature 1/16 inch from case ‘as 60 senenides J asekage 

Lead temperature 1/16 inch from case for 10 seconds: N package 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. This rating applies between any two inputs of any one of the drivers. 


.-O5Vto7V 
—0.5V to 25 V 
—0.5 V to 30 V 
55 V 

5.5 V 

1025 mW 


1150 mW 
0°C to 70°C 


—65°C to 150°C 


300°C 
260°C 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts on page 21. In the J package, SN75366 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VCC) 6 ee 4.75 
Supply voltage, VCC2. ww 4.75 
Supply voltage, VCC3. «eC. ia wee ee ee ne «6 
Voltage difference between supply voltae: —e eee: ek oh eh ee oe 0 
Operating free-air temperature, TA ©.» - ee eee 0 
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4 


5.25 V 
24 OV 
28 «OV 
10 V 
70 °C 
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TYPE SN75366 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


electrical characteristics over recommended ranges of VCC1, VCC2, VCC3 and operating free-air temperature 
(unless otherwise noted) 


TEST CONDITIONS MIN Typt MAX 
7 
Vin _Lowdevel inputvottage | 
|Vee3=Vec2t3V. Vit = 0.8V, Ion = -100uA [Vec2~-0.3_Vec2-0.1 
signet ourmavonaye  [WCS2ECCIAV, Vi, =08V, 1oH=—10mA [Voca-17 Vooa=12 
gh-level output voltage = ‘ 
Vec2-1_Vec2-0.7 


Vin =2V; loL=1mA 0.15 0.3 


Low-level output voltage 


Vcoc3=10V to28V,Vin=2V, Ilo_=30mA 1.2 
I Vi; =5.5V 
maximum input voltage 
acer 


Supply current from Vcc}, 


To) 


< 


a 


C 
3 3 3 


= 
> 


| 
-_ 

| 
-_ 
cop) 


| 
N 

| 
w 
N 


| 
CCi(H) all outputs high 


Supply current from V SEED Sade Ys VSR ae Ws $0.25 
1CC2(H) eGo Vcc3 = 28 V, All inputs atO V, —2.2 ; 

all outputs high —3.2 

S : 7; No load 

u current from ; 

lecsiH) cca 2.2 3.5 

all outputs high 

Supply current from V , 
IccHiL) _ 31 47 

all outputs low y -525V y - 74 
: Supply current from Vcco, ae = — 
CCPL) Vcc? * 28 V, All inputs at5 V, 0.9 2/1 mA 

all outputs low No load 

o loa 

' Supply current from Vcoc3, 16 27 
CC3(L} all outputs low 

Supply current from V , 
ICC2(H) oe ue Vier; = 5.28 V, Vcec2 = 24V, 0.25 

all outputs high ; 

Viceg = 24 V, All inputs atO V, m 
Supply current from Vcc3, Sic deed 
0 loa 
CC3(H) all outputs high 
Supply current from Vcco, y -oVv Viren = a4 0.25 
CC2(s} standby condition cct ‘ C2 , 
Vcec3= 24V, All inputs at 5 V, A 

Supply current from Vcc3, 
1CC3(S) aes No load 0.5 

standby condition 


T All typical values are at Vcc, = 5 V, Veco = 20 V, Voc = 24 V (unless otherwise noted), and Ta = 25°C. 


switching characteristics, VCC1 = 5 V, Vcc2 = 20 V, Vcc3 = 24 V, Ta = 25°C 


PARAMETER TEST CONDITIONS 


= 
z 


= 
o 
nN 
nN 


See Figure 1 
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TYPE SN75366 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION 


5V 24V 20V €10 ns—-——+ kb-——++- $10 ns 
l | ee 40 
| 
INPUT FVecr Vce3 on INPUT | 
PULSE | 
GENERATOR — auchit | : Ov 
(See Note A) enilpae=ds PL 
| | | | 
(See a B) (DHL-+>—44 | | aad _ 
t | | 
3V GND 1 —~ - * THL , | You 
I Vv = wal 
CC2 tDLH-4 Vcc2-2 V 
OUTPUT | | 
| | 
2V 
2VR—_________#—— - ---- VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout ~ 502. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 


TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION 
(ALL DRIVERS) 
vs 
FREQUENCY 


2 LLY 

pT Se at p 
Cen of 
2 1000 pFiz~ pe Bas AP hs 600 pE AL 
| 400 Waa ELL ~ | | 
a Se | Lt No Load 


0.04 0.1 O02 04 1 2 4 


f—Frequency—MHz 


FIGURE 2 
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TYPE SN75366 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


7V 22.0 V 20 V 5V 


=) [rs Vcc3 Vcc 
RESET AO Y A 


wm 
< 


VCC 
A 


v2 
A 
N75366 TMS4062 -_ 4 SN75366 
TTL : CLOCK Q ! ; EI tee 
INPUTS (% package) MOS RAM oO | (2% packages) INPUTS 
oc: 
S ; 
OQ : ' 
< 
CHIP SELECT 
FIGURE 3—INTERCONNECTION OF SN75366 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM 
5V 19.5V 16 V 5V 
¥coci Yocs Vcc2 
A A 
TTL SN75366 er 
INPUTS SN75366 (2% packages) £1 INPUTS 


FIGURE 4—INTERCONNECTION OF SN75366 DEVICES WITH TMS1103-TYPE SILICON-GATE MOS RAM 
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TYPE SN75366 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


5V 19V 7.5V 15.5 V 5V 


Vcc1 Vcc3 Vcc2 


A 


Vcec2 Vcc3 VCC1 
A 


MOS RAM 


Y 
' 
'  §N75366 
Y 


TTL cog 
—1 SN75366 ¥ CHIP SELECT (3 packages) E1 
INPUTS (% package) INPUTS 
—3V — 
FIGURE 5—INTERCONNECTION OF SN75366 DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM 
Applications using SN75366 as interface devices 
between TTL inputs and the address, control, and 
timing inputs for three types of MOS RAMs are 
shown in Figure 3, 4, and 5. The Vcc3 supply pin of 
the SN75366 may be connected to the Vcc@2 pin as 
shown in Figure 3 or connected to a separate voltage 
higher than Vccg@ as shown in Figures 4 and 5. 
366. | | MOS 

[ SN 7288 SYSTEM Figures 3, 4, and 5 show the use of the SN75366 over 

| | | | a wide range of Vcc? and VCc3 supply voltages. The 
device may even be used as a TTL gate, if desired, by 


== ; Y | RD | | connecting Vcc2 and V¢cc3 to 5 volts. 


| | | CL | The fast switching speeds of many MOS drivers 
T produce undesirable output transient overshoot 

|__ _| = : _| because of load or wiring inductance. Often a small 
— <= — external series damping resistor is used to reduce or 

NOTE: Rp * 5 to 20 2 (optional). eliminate this output transient overshoot. The 


imum val f th ing resis n 
FIGURE 6—USE OF DAMPING RESISTOR TO REDUCE OR optimum value of the damping resistor depends on 


ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN the specific load characteristics and switching speed. 
CERTAIN SN75366 APPLICATIONS 
In most applications the internal damping resistor in 


the SN75366 eliminates the need for an external 
damping resistor. However, an external damping 
resistor may still be desired in some applications. See 
Figure 6. 
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INTERFACE 
CIRCUITS 


e Quad Inverting TTL-to-MOS Drivers 
-@ Three-State Outputs 


e Versatile Interface Circuit for Use 
Between TTL and High-Current, High- 
Voltage Systems 


e CMOS Applications 
e High-Speed Switching 
e TTL- and DTL-Compatible Inputs 


e Separate Address and Enable/Disable 
Inputs for Each Driver 


e Vcc2 Variable Over Wide 
Range. . . Vcc1to 15 V 


description 


The SN75367 is a monolithic quadruple TTL-to-MOS 
driver and interface circuit with three-state outputs. 
Each driver output may be disabled to the 
high-impedance state by taking the C input high to 
allow multiple drivers to be connected to the same 
bus line for selective enable operation. The SN75367 
is designed such that the output disable times are 


TYPE SN75367 
QUADRUPLE TTL-TO-MOS DRIVER 
WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 7712374, MAY 1976—REVISED APRIL 1977 


J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 


NC—No internal connection 


shorter than the output enable times to minimize the possibility that two outputs will attempt to take a common bus 
line to opposite logic levels. The SN75367 is characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


Vcci 


INPUT 


TYPICAL OF ALL OUTPUTS 


7 Vec2 
OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of VCc7 (see Note 1) —0.5Vto7V 
Supply voltage range of Vcc? —0.5V to 16 V 
Input voltage cee dee eee we he ee ee eee ok 2 @ 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): J package 1025 mW 

N package 1150 mW 
Operating free-air temperature range : 0°C to 70°C 
Storage temperature range .........+4.4++e884 . -65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J package . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . 260°C 


NOTES: 1. 
2. For operation above 25°C free-air temperature, refer to Disispation Derating Curves in the Thermal Information section, which 


Voltage values are with respect to network ground terminal unless otherwise noted. 


starts On page 21. In the J package, SN75367 chips are glass-mounted. 
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TYPE SN75367 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 


recommended operating conditions 


MIN NOM MAX UNIT 


supply voltage, VOC{ «sc «© 6 we 4 oe ee ee ke He ew eee 4.75 S 5,25 V 
supply Valtags, VGCO «2 sks ee ee he ee we ee ee ww 4.75 12 15 V 
Operating free-air temperature, TA . 2. 2 1 we ee ee ee ek 0 70«Ci*C 


electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Typt MAX |UNIT 


V =4.75V, V =108V, lo = —50 uA V —-1.6 V —1,2 
VOH High-level output voltage cet cC2 Oo : cC2 CC2 V 
A inputs at0.8V, CinputsatO0.8V,| Ig =—-10mA Vcec2—-2.7 Vcc2—-2.4 
V =4.75V, V =108V, A inputs at 2 V, 
VOL Low-level output voltage ial cGe i V 
Cinputs=O8V, IQqQ=10mA 
Input current at 
1 j ; V,;=5.5V mA 
maximum input voltage 
ii High-level input current | Vj =2.4V 8 
Low-level A inputs -15 -2.2 
1s Ainpue | ay 
input current 
Off-state output current, Vcci=5V, Veoo = 12 V, 
high-level voltage applied A inputs atO V, C inputs at 2.4 V, 


Vcec1=5V, Vcec2=12V, 
A inputs at 2.4V, C inputsat 2.4 V, 


nl Vo=12V 


Off-state output current, 
lOZL 


low-level voltage applied Vo=0V 


Supply current from Vcc1, 


1CC1(H) 


all outputs high Vcci =5.25 V, Vcc2=15V, 


Supply current from Vcc2,| All inputsatO V, No load 


] 
CC2(H) 1) outputs high 


Supply current from Vcc1, 
COUL) ot) outputs low Vec1=5.25V, Vec2=15V, 
Supply current from Vcc2,| A inputs at 5 V, C inputs at OV, No load 


! 
cc2(L) all outputs low 


iene Supply current from Veci,| Vec1 =5.25V, Vec2=15V, =o 4 
all outputs off A inputs at 5 V, C inputs at 5 V, No load 

a Supply current from Vcc1,| Vcc = 5.25 V, Voc2 = 15 V, 29 39 
all outputs off A input at OV, C inputs at 5 V, No load 

— Supply current from Vcc2,| Voc, =5:25V, Vec2=15V, a 
all outputs off A inputs at 5 V, C inputs at 5V, No load 


TAI typical values are at Voc, = 5 V, Voc2g = 12 V, and Ta =25°C except for VOH for which Veci1 4nd Vcc2 are as stated under test 
conditions. 


switching characteristics, VCC1 = 5 V, VCC2 = 12 V, Ta = 25°C 


OL = 250 pF, 


tpZH Output enable time to high level See Figures 1 thru 4 
tpzi_ Output enable time to low level 

tpHz Output disable time from high level 

tpLzZ Output disable time from low level 
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TYPE SN75367 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT 


(See Note A) 
CL 
(See Note B) 


A = OUTPUT 


C 
INPUT 5V 12V 
PULSE | | 
GENERATOR vec Veco | 


(See Note A) 


OUTPUT 
PULSE (See Note C) 
GENERATOR CL 
(See Note B) 


(See Note A) 


A = = 
INPUT 
3V 
A INPUT 
me ee OV 
————— 3V 
C INPUT 
| | OV 
| | 
f—*t— tpzH ‘pz. — oe 
Sinn Vik 
50% 50% 
OUTPUT 
VOL 


FIGURE 2—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpzy AND tpz,_ 


NOTES: A. The pulse generators have the following characteristics: PRR = 1 MHz, (2 MHz for C input in Figure 2), Z5,,4 =502. 
B. Cy, includes probe and jig capacitance. 
C. Waveforms are monitored on an oscilloscope with the following characteristics: tp < 5 ns, Rip 2 1 M&. 
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TYPE SN75367 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 12 V 


tt 


Meee Vcc2 


PULSE 
GENERATOR 
(See Note A) 


| 


OUTPUT 


Cy 
(See Note B) 


OUTPUT 


FIGURE 3—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpy7 


C 


INPUT 5 V 12 V 12 V 


PULSE 
GENERATOR 
(See Note A) 


FIGURE 4—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tp, 2 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyz = 50 22. 
B. C, includes probe and jig capacitance. 


TYPICAL CHARACTERISTICS 
TOTAL DISSIPATION (ALL DRIVERS) 
vs 
FREQUENCY 


TT a iil 
aa 


VE AA 


1200 


¥ec1 =5 ¥ 
Voc? = 12 V 


1000 


= 

- 800 

iS 

8 600 

Ht Pal 

F apo Te var ll 

Pe 225i aN alll 

as eT ec, = 200 pF 


PT TTT Ene cess 


Input: 3-volt square wave (50% duty cycle) tl 


0 
0.1 0.2 0.4 0.7 1 2 4 7 10 
f—Frequency—MHz 
FIGURE 5 
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INTERFACE TYPE SN75368 
CIRCUITS DUAL ECL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7712377, APRIL 1976—REVISED APRIL 1977 


MOS MEMORY INTERFACE 
e Dual ECL-to-MOS Drivers 
. JORN 
e Dual ECL-to-TTL Drivers DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Versatile Interface Circuits for Use Between 
ECL and High-Current, High-Voltage Systems 2c. 2Vcc3. —2Y_—s Vccc2 


e Capable of Driving High-Capacitance Loads 
e Compatible with Many Popular MOS RAMs 


e Inputs are Compatible with Series 10000 ECL 
and Other Similar ECL Families 


e Single In-Phase and Dual Out-of-Phase Inputs 
per Driver 


e Operates from Standard Bipolar and MOS 
Supply Voltages 


e Vcc2 Supply Voltage Variable over Wide 
Range ...4.75 V to 22 V 


@ Two Independent VCC3 Supply Voltage Pins 
Available 


e Vcc3 Pins Can Be Connected to VCC2 Pin in 
Some Applications 


e High-Speed Switching 


e Transient Overdrive Minimizes Power Dissipation 
FUNCTION TABLE 


description INPUTS 
DIFFERENTIAL LOGIC LEVEL 


The SN75368 is a monolithic dual ECL-to-MOS (More positive of A or B)—C TA BC | 
driver and interface circuit. The device accepts 
standard input signals from Series SN10000 ECL and | 4 (v,p > 150 mv) 
other similar ECL families and provides high-current 
and high-voltage output levels suitable for driving 
MOS and TTL circuits. Specifically, it may be used to 
drive address, control, and timing inputs for several 
types of MOS RAMs including the TMS1103, 4 = high level, L = low level, X = irrelevant 

See additional function tables in Figure 6, 
TMS1103-1, TMS4030, TMS4062, and 7001. 


The SN75368 operates from the TTL Vcc supply, the ECL VEE supply, and standard MOS supplies in most 
applications. This device has been optimized for operation with a Vcc? supply voltage from 12 volts to 20 volts with 
nominal Vcc3 supply voltages from 3 to 4 volts higher than VCc2. However, the SN75368 was designed so as to be 
useable over a much wider range of Vcc? and VCc3. In some applications the VCC3 power supply can be eliminated 
by connecting the two V¢cC3 pins to the VCc2 pin. By connecting the VCC2 pin to the TTL 5-volt supply, thedevice 
can be used as an ECL-to-TTL converter. 


The device has one in-phase and two out-of-phase ECL-compatible inputs per driver. By proper connections of the 
inputs, the SN75368 may be used three ways: positive-NOR gate, differential ECL line receiver, or noninverting gate. 


Some applications require one input per gate to be connected to an externally generated ECL reference voltage, Vpp. 


The SN75368 is characterized for operation from 0°C to 70°C. 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 


schematics of inputs and outputs 


EQUIVALENT OF INPUTS TYPICAL OF BOTH OUTPUTS 


Vec3 


Vcc1 


OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of VCC (see Note 1) ike oe & oS .-0.5to7V 
Supply voltage range of Vcc? eke n ee eee eee ee ee ee ke ee eee we e SO ZZY 
Supply voltage range of 1Vcc3 and 2Vcc3. we ee eee + 0.5 to 30 V 
Supply voltage range of VEE . 6 6 a 6 ee ke we we ek ew we ee ee ee —8to0.5V 
Negative voltage at Vcc1, VCc2, 1Vcc3, or 2VCC3 with respect to VEE ; eee ew Be ee we es OY 
Input voltage range oe ee oe he oe ee ; —7V to 0.5 V 
Negative voltage at any input with respecttoVEE . . 1. 6 ee eee —-1V 
Differential input voltage ti w ew ee ee eee 6 eee ee HR Re ee He ee ss BBY 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 2): Jpackage . .. . . .1025mW 

N package ..... .1150mW 
Operating free-air temperature range. ww we .0°C to 70°C 
Storage temperature rang@ gw ek .—65° to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . . . ©. 2. ee ee ee ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . «© - ee ee ee ee ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21.In the J package, SN75368 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


supply voltage, VEC] . 6 6 6 8 eH ee ee ew he ee 4.75 5 6825 V 
munDIy woltane, VOCD «<6 46 Bake Re Rw eR Aw OH we Hee ww es 4.75 20 22 V 
Supply voltage, 1Vcc3 and 2VCcc3 ioe w wow « 0 bow wR Oe Veco 24 28 #V 
Voltage difference between supply voltages: 1VCC3—Vcc2 and 2Vcc3-VcCc2_ . . 0 a 10 V 
Supply voltage, VEE . . ww we ee ee ee ee ee ee ee ew ee.) 6468-512 -5.72 V 
Operating free-air temperature, TA . 2. 2. we ee ee ee ee ee 0 70 °C 


definition of input logic levels (see Note 3) 


PARAMETER 
Positive) 


NOTE 3: Differential input voltage is the voltage at the more-positive inverting input (A or B) with respect to the noninverting input (C) of the 
same gate. 


B 
(Least 


(Most 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 


electrical characteristics over recommended ranges of VCC1, VCC2, VCC3, VEE, and 


Operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS 
Voco3 = Vcec2+3V, Vipt = —150 mV, lox = —100 uA] Vecg—0.3 Vec2—0.1 
Vcec3= Vcc2+3V, Vipt = —150 mV, IoyH = —10 mA | Vec2—-1.2 Vec2—0.9 y 


VOH High-level output voltage 


Vcc3 = Vec2. VIDL = —150 mV, IoH = —50 uA Vec2—1 Vcc2—0.7 
Vec3 = Vcc2. VIDL = —150 mV, loH = -—10 mA | Vec2—2.3 Vec2—-1.8 


VIDH = 150 mV, lo. =10mA 0.15 0. 
VOL Low-level output voltage 
Vcoc3 = 10 V to 28 V, Vipy=150 mV, lot =30mA 
OK 


Vv Output clamp voltage Vip = —500 mV, 1oH = 20mA Vcec2t1.5 


High-level input y | REY _* 300 800] uA 
ign-ievel input curren 
ali = . All other inputs at —5.72 V . 


V,;=-2V, All other inputs at —0,7 V 
Veg = -5.72 V, V; = -5.72 V, 
All other inputs at —0,7 V 


WwW 


Ne Low-level input current 


Supply current from Vcc, 


NO 
par$ 
vw 
oO 


1CC1(H) 


all outputs high 


Vcci = 5.25 V, Vcc2=22V 
Vcc3 = 28 V, Vege =-5.72V, 
All A and B inputs at —2 V, 

Both C inputs at —0.7 V, 

No load 


Supply current from Vcc2, 


| 
cca(H) all outputs high 


Supply current from 1Vcc3 


| 
CC3(H) or 2V¢¢3, all outputs high 


Supply current from VEE, 


| —21 —38 
EE(H) all outputs high . 
Supply current from V ; 
1cc1(L) ne is 13 24 
all outputs low Vv =5.25V y =22V 
Supply current from Vcc2, ccl™»: , CC2 ' 
1CC2(L) Vcc3 = 28 V, Veg =—5.72V, 0.5 1 
all outputs low : 
All A and B inputs at —0.7 V, mA 


Supply current from 1Vcc3 Both C inputs at —2 V 


No load 


1CC3(L) 


or 2V¢¢3, all outputs low 


Supply current from Veg, 


TEE(L) 


all outputs low 


Vcc =5.25 V, Vcc2 =22V, 
Vec3 = 22 V, Vege = —5.72 V, 
Supply current from 1Vcc3| All A and B inputs at —2 V, 
Both C inputs at —0.7 V,No load 
— Supply current from Vcc2, | Vcc1 =OV, Voc2=22V, 
stand-by condition Vooe3 =22V, Vee <0V, 


Supply current from 1Vc¢3/| All A and B inputs at —0.7 V, 
Cots 2Vcc3, stand-by condition | Both C inputs at —2 V,No load 
TAI typical values are at Veco1=5V.Vec2 = 20V,Vec3 = 24 V, Veg = —5.2 V, and Ta = 25°C except for Voy for which Veci1 and Vec2 
are as stated under test conditions. 
switching characteristics, Vcc 1 = 5 V, Vcc2 = 20 V, VEE = —5.2 V, TA = 25°C 


Vere =24V Vers =20V 
PARAMETER TEST CONDITIONS CC3 


MIN TYP MAX ]MIN TYP MAX 
tpLH Delay time, low-to-high-level output 


Paw zl s 
0 
=| 56 


Supply current from Vcc2, 


| 
cc2(H) all outputs high 


1CC3(H) 


or 2V¢¢3, all outputs high 


S 
— 
+ 


WwW 


1 
tpHL Delay time, high-to-low-level output Cy = 390 pF | 5 13 23 | 5 1 24 
tTLH Transition time, low-to-high-level output cocoate ‘ 8 2 
tTHL Transition time, high-to-low-level output e 6 18 33 

: : See Figure 1 


= 
WwW 
oa Ww 
o w 


4 1 3 
5 

7 1 0 
- 8 2 
a 
33 


= 
=v 
o 
~ 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5V 1Vcc3 2Vcc3 Vcoc2 


— ee 0.9 V 
_ Vcc 1Vcc3 2Vcc3 Vec2 | 
PULSE 1.7V 
GENERATOR A, 
(See Note A) OUTPUT be tPHL—o4 fe—tPLH > 
| | 
(DHL —o—o4 | | je—et— 'TLH 
CL ho—*t— "THLE |} | I — 
(See Note B) (See Note C) e Note C) 
OUTPUT 
~2V -1.3V -5.2V ~ 
See ene Sone Geen, anerions VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou; ~ 50 22. 
B. Cy includes probe and jig capacitance. 
C. The high-level reference point is 17 V when Vec3 = Vcec2 = 20 V, and is 18 V when Vec3 = Vcc2t 4V=24V. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 


TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION 
(BOTH DRIVERS) 
vs 
FREQUENCY 


IN Aa 
WA 
ATI 

Za 


1200 


Vcoc1=5V 
Vcc2=20V 


1000+ Vcc3 = 24 V 
VEE=—5.2V 


P7—Dissipation—mW 
ep) 
ro) 
ro) 


f—Frequency—MHz 


FIGURE 2 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


5V 7V 22.5 V 20 V 5V 


oF 
VReEF VeB Vss 
AO 

Al 


2Vcc3 
1Vcec3 Vcc2 


: 
SERIES SERIES 
10000 SN75368 TMs4062 SN75368 10000 
ECL B (11/2 packages) Y CLOCK mos RAM | (5 packages) 8 ECL 
INPUTS INPUTS 
| 
i 
Y CHIP SELECT AQ Y G 
D -_ Vop GN 
-5.2V 
FIGURE 3—INTERCONNECTION OF SN75368 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM 
5V 19V 15.5V 7.5V 5V 
Vcc1 AYCCS 
Vv 
1Vcc3 Vcec2 DD 
7001 
MOS RAM 
SERIES SERIES 
10000 SN75368 SN75368 10000 
ECL (1/2 package) (6 packages) ECL 
INPUTS INPUTS 
DATA IN 
WRITE 
Y 
ENABLE 
Veg GND 
-5.2V =3V 
FIGURE 4—INTERCONNECTION OF SN75368 DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


MOS or TTL 
SUPPLY VOLTAGES 


2VcCcC3 
Vcc3 Vcc2 


Y = A+B 
(positive-NOR gate) 


SERIES SN75368 
10000 
ECL 


INPUTS Yee 


(noninverting gate) 


MOS OR TTL 
on VOLTAGES 


Y=A 


(inverting gate) 


ERIE 

ee SN75368 

10000 

ECL 1zZ 
Y=C 

INPUTS SN10105 | | 

(1/3 package) (differential ECL 

line receiver) 


1B 1Y 


Vee Vcci Vcc2 


—5.2V 
(b) 
FIGURE 5—REPRESENTATIVE METHODS OF INTERCONNECTING SN75368 
DEVICES WITH SN10000 SERIES ECL 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


positive-NOR gate 


A 
¥ 
B 


Y = A+B 
FUNCTION TABLE 


INPUTS OUTPUT 
CONFIGURATION 
pA Bc} UY 


C at Veep 
noninverting gate 
Yee 


FUNCTION TABLE 


INPUTS OUTPUT 


A at Veep, 
B connected low 


Bat VaR, 
A connected low 


differential ECL line receiver 


C = Aand/or B 
Y 
C 


Y=C 


FUNCTION TABLE 


H = high level, L = low level, X = irrelavant 
Veep = Reference Supply voltage for SN10000 Series ECL. 


FIGURE 6—FUNCTIONS 


eee “7 


SN75368 


~T 
l 
1 
1 
{ 


MOS 
SYSTEM 


ee a 
) 
= 


{ 
| 
L. 


NOTE: Rp *~ 10 2 to 30 £2 (optional). 


FIGURE 7—USE OF DAMPING RESISTOR TO 
REDUCE OR ELIMINATE OUTPUT TRANSIENT 
OVERSHOOT IN CERTAIN SN75368 
APPLICATIONS 


Applications using the SN75368 as an interface device 
between series SN10000 ECL inputs and the address, 
control, and timing inputs for two types of MOS RAMS are 
shown in Figures 3 and 4. The 1Vcc3 and 2V¢c3 supply 
pins of the SN75368 may be connected to the VCC? pin as 
shown in Figure 3 or connected to a separate voltage higher 
than VcCC2 as shown in Figure 4. If desired, the 1VCC3 pin 
may be connected to a voltage different from the 2VCC3 


pin. 


Figures 3 and 4 show the use of the SN75368 over a wide 
range of Vcc2, 1Vcc3, and 2Vcc3 supply voltages. This 
device may even be used as ECL-to-TTL-level converters, if 
desired, by connecting Vcc2, 1Vcc3, and 2Vcc3 to 
5 volts. 


The one in-phase (C) and two out-of phase (A and B) inputs 
per driver permit much flexibility when using the SN75368. 
By connecting the correct input to an externally generated 
Vep (ECL reference supply voltage) positive-NOR gate, 
inverting gate, or noninverting gate functions may be 
obtained as shown in Figure 5. By driving the correct inputs 
differentially as in Figure 5 (b), these devices may be used 
as differential ECL line receivers and no Vpp reference 
voltage is required. The Vpp reference voltage may be 
generated as in Figure 5 (a) by connecting the output of an 
ECL gate to its out-of-phase input, by using the Vpp pin of 
certain ECL devices such as SN10115, or by other methods. 
An unused out-of-phase input may be connected low or 
connected to the other out-of-phase input of the same gate 
in many applications. Function tables for many of these 
applications are shown in Figure 6. 


The fast switching speeds of the SN75368 may produce 
undersirable output transient overshoot because of load or 
wiring inductance. A small series damping resistor may be 
used to reduce or eliminate this output transient overshoot. 
The optimum value of the damping resistor depends on the 
overall load characteristics and switching speed. A typical 
value would be between 10 {2 and 30 {2. See Figure 7. 
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INTERFACE TYPE SN75369 
CIRCUITS DUAL MOS DRIVER 


BULLETIN NO. DL-S 7712380, APRIL 1976—REVISED APRIL 1977 


MOS MEMORY INTERFACE 
e Dual Inverting MOS Driver e Capable of Driving High-Capacitance Loads 
e Low Standby Power Dissipation e Compatible with Many Popular MOS RAMs and 


e Versatile Interface Circuit for Use between MOS Shift Registers 
TTL Levels and Level-Shifted High-Current, @ Vcc Supply Voltage Variable over Wide Range 


High-Voltage Systems to 22 Volts Maximum with Respect to VEE 
e Inputs May Be Level-Shifted by Use of a @ Operates from Standard Bipolar and/or 
Current Source or Capacitive Coupling or MOS Supply Voltage 


Driven Directly by a Voltage Source © High-Speed Switching 


@ Designed to Be Functionally Interchangeable Transient Overdrive Minimizes Power 
with National DS0026 Dissipation 


a JG OR P 
description DUAL-IN-LINE PACKAGE (TOP VIEW) 


The SN75369 is a monolithic dual MOS driver and 
interface circuit that operates with either current- 
source or voltage-source input signals. The device 
accepts appropriate level-shifted input signals from 
TTL or other logic systems and provides high-current 
and high-voltage output levels suitable for driving 
MOS circuits. Specifically, it may be used to drive 
address, control,and/or timing inputs for several types 
of MOS RAMs and MOS shift registers. 


The SN75369 operates from standard MOS and/or 
bipolar supplies in most applications. This device has 
been optimized for operation with VCC supply 
voltage from 12 volts to 20 volts positive with respect 
to VEE. However, it is designed so as to be usable 
over a wide range of VCC. 


Inputs of the SN75369 are referenced to the VEE 
terminal and contain a series current-limiting resistor. 
The device will operate with either positive current 
input signals or voltage input signals that are positive 
with respect to VEE. In many applications the VEE 
terminal is connected to the MOS Vpp supply of 
—12 volts to —15 volts with the inputs to be driven 
from TTL levels or other positive voltage levels. The 
required negative-level shifting may be done with an 
external p-n-p transistor current source or by use of 
capacitive coupling and appropriate input voltage 
pulse characteristics. 


NC = No internal connection 


The SN75369 is characterized for operation from o°C 
to 70 C. 
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TYPE SN75369 
DUAL MOS DRIVER 


schematics of inputs and outputs 


TYPICAL OF BOTH OUTPUTS 


EQUIVALENT OF EACH INPUT 


Vcc Vcc 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) . ... . 1... ee ee ee ee ee ee ee 60.5 V to 22 V 
Input voltage ee @ € § k eee eR eRe ER ee ER ow me 5,5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

JG package cee eae Ree Pe eR Re ee Re eke eae lh 825 mW 

P package SeheweaeneGeeeneetn kt PRD ee Saw ee ew ee we | 
Operating free-air temperature range... . 1. 1 ee ee ee ee ee ee ee 6OC to 70°C 
Storage temperature range a a ee ee ee ee ee ee ee ee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JG package othee eat wauananweice,y 2006 
Lead temperature 1/16 inch from case for 10 seconds: P package Le epeeheewawenteusax Bee 


NOTES: 1. Voltage values are with respect to the Veg terminal unless otherwise noted. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the JG package, SN75369 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply woltage, VEG « «a 2 i we Re eH he ee ee He HD 4.75 20 22 V 
Operating free-air temperature, TA . . . 1 1 ee ee ee ee ek ee 0 70 “Cc 


definition of input logic levels 


PARAMETER 
Vi High-level input voltage 
Vii Low-level input voltage 
11H High-level input current 


lj, Low-level input current mA 
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TYPE SN75369 
DUAL MOS DRIVER 


electrical characteristics over recommended ranges of VCC and operating free-air temperature 
(unless otherwise noted) 


TEST CONDITIONS 
PARAMETER 
(See Note 3) 
ViK Input clamp voltage 1} =—-15mA 
ViL =O5V, | =—50 uA 
) = = OH _ Vec-1 Vcc—0.7 
IL 7mA, 1IOH = —5O0 HA 
Vit =0.5V, 1oH = —10 mA 
J ob Vcec—-2.3 Vcc—1.8 
jE. = 0.7 mA, lIoH = —10 mA 
Vin =25V, lor = 10 mA 
iH =8 mA, lol = 10mA 
Vec = 10 V to 22V, ViH=2.5V, lot =30mA 02 0.4 
Vec=10Vto22V, tyy=8mA, Io, =30mA 
VOK Output clamp voltage V,=O0V, 1oH = 20mA Vcct1.5| V 
[|= 20 mA 
i= BmA 
1) =0.7 mA 0.4 0.6 


VOH High-level output voltage 


VOL Low-level output voltage 


Vi Input voltage 


V,=4.5V 27 45 
| ‘ 


1} Input current 


Vi=05V ey 
' Supply current from Vcc, | Vcc = 22V, 
CC(H) both outputs high Both inputs at 0 V, No load 
Sur ply current from Vcc, | Veco = 22V, 
ICC(L) 7 12 
both outputs low Both inputs at3 V, No load 
TA typical values are at Vcc = 20 V and Ta = 25°C. 


NOTE 3: Many of these parameters are specified independently for either voltage source Or current source external forcing functions at the 
inputs. Use the appropriate set of specifications for each application. 


Cc 
3 3 3 


switching characteristics, Vcc = 20 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 
tDoLH Delay time, low-to-high level output 


toHL Delay time, high-to-low4evel output Cy, = 390 pF 


Rp = 102, 


tTLH Transition time, low-to-high-level output 


tTHL Transition time, high-to-low-level output 
- See Figure 1 
tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


445 


TYPE SN75369 
DUAL MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION 


PULSE 
GENERATOR 
(See Note A) 


OUTPUT 


Cc 


L 
| (See Note B) 


INPUT OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt © 50 2. 


B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 


TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION 
(BOTH DRIVERS) 
vs 
FREQUENCY 


P7—Dissipation—mW 


0.1 0.2 04 O.7 1 2 4 7 10 
f—Frequency —MHz 


FIGURE 2 
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TYPE SN75368 
DUAL MOS DRIVER 


TYPICAL APPLICATION DATA 


Applications of the SN75369 used as an interface device in systems converting TTL signals to negative-polarity MOS 
clock signals are shown in Figures 3 and 4. In both applications the SN75369 VEE pin is connected to a negative MOS 
supply voltage. Figure 3 and 4 show the use of the SN75369 over a wide range of Vcc supply voltages. The device may 
even be used as a TTL level driver, if desired, by connecting Vcc to 5 volts. 


Both applications shown require negative level shifting from positive voltage levels to the inputs of the SN75369, which 
are referenced to the VEE terminal. A p-n-p transistor current source is used to level shift in Figure 3. Resistor R sets 
the current and an open-collector TTL gate is used to switch the p-n-p transistor. Figure 4 shows capacitive coupling 
being used to level shift. The SN7437 TTL buffer gate is used as a voltage source driver with pull-up resistor R 
providing additional high-level drive. The value of coupling capacitor C depends on the frequency and characteristics of 
the signal applied to the capacitor. 


The fast switching speeds of the SN75369 may produce undersirable output transient overshoot because of load or 
wiring inductance. A small series damping resistor may be used to reduce or eliminate this output transient overshoot. 
The optimum value of the damping resistor depends on the specific load characteristics and switching speed. A typical 
value would be between 10 {2 and 30 (2. See Figure 5. 


+5.V +5.7V +8V 
Vcc 

. ) ; b 
@ 


SN75369 
A Ie Y 


go CLOCK 2 
VEE - Vpp 


-15V 


Vss Vsx 


CLOCK 1 


‘6003 
MOS RAM 


TTL 
INPUTS 


NOTES: A. R &® 350 £2 to 500 22. 
B. Q is 2N3829 or equivalent. 


FIGURE 3—MOS RAM CLOCK DRIVER SYSTEM WITH P-NP TRANSISTOR CURRENT SOURCE 
USED TO SHIFT LEVELS TO INPUTS OF SN75369 
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TYPE SN75369 
DUAL MOS DRIVER 


TYPICAL APPLICATION DATA 


+5 V 


Vec Vss 


CLOCK 1 


A Y 
> 
TMS 3404 
TTL SN7536 MOS SHIFT 
INPUTS REGISTER 
A Y 


VEE 7 VG 


-i2V 


NOTE A: R * 100 2 to 250 2. 


FIGURE 4—MOS SHIFT REGISTER CLOCK DRIVER SYSTEM WITH CAPACITIVE COUPLING USED 
TO SHIFT LEVELS TO INPUTS OF SN75369 


eis | 


SN75369 MOS 


SYSTEM 


t 
| 

R 
2 t 


wd 
———— ee 


NOTE: Rp ~ 10 22 to 30 2 (optional) 


FIGURE 5—USE OF DAMPING RESISTOR TO REDUCE OR ELIMINATE OUTPUT 
TRANSIENT OVERSHOOT IN CERTAIN SN75369 APPLICATIONS 
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INTERFACE TYPE SN75370 
CIRCUITS DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


BULLETIN NO. DL-S 7712059, SEPTEMBER 1973 — REVISED APRIL 1977 


DUAL READ/WRITE AMPLIFIER FOR INTERFACING BETWEEN 
TTL AND TMS4062-TYPE MOS RANDOM-ACCESS MEMORY (RAM) 


performance features ease of design features 
e Node Terminals Connect Directly to e TTL and DTL Compatible 
1/O Terminals of TMS4062 (AMS6002) Diode-Clamped Inputs 


and Similar MOS RAMs e TTLand DTL Compatible Data 
e In Write Mode, Write Driver Provides Outputs 


Complementary High-Voltage Outputs ” . 
50-mA Data Output Sink- 
at Node Terminals Current Capability 


e Data Outputs May Be 
to Small Differential-Input 
Current in Node Terminals Wire-AND Connected 
description @ Operates Over Wide Range 
of Supply Voltages 


e In Read Mode, Read Amplifier Responds 


The SN75370 is a monolithic integrated circuit e Minimizes or Eliminates 
read/write amplifier that is designed to interface the External Components 
Input/Output (I/O) terminals of the TMS4062 
(AMS6002) and similar type MOS RAMs with TTL. 

JORN 
The device contains two separate channels. Each DUAL-IN-LINE PACKAGE (TOP VIEW) 
channel consists of a write driver and a read amplifier, , 
which are common at the input/output node (N) 
terminals. These terminals are outputs for the write 
driver and inputs for the read amplifier. In the write 
mode, the write driver circuit is designed to write 
MOS-level binary information into the MOS RAM 
under contro! of TTL inputs. In the read mode, the 
read amplifier is designed to read MOS-level binary 
information from the MOS RAM and convert it to 
TTL levels at the data output. This is controlled by 
TTL inputs also. 


Data outputs are constructed so that they may be 
wire-AND connected to other outputs and/or be 
connected to an external pull-up resistor, if desired. 
The device has a chip-enable input common to both 
channels which can be used to enable the entire 
device. Internal voltage regulators permit circuit 
Operation over a wide range of supply voltages. 


functional block diagram (each channel) 


FUNCTION TABLE 


DIFFERENTIAL 
VOLTAGE 
VOLTAGE INPUTS CURRENT OUTPUT 
WE NO N1 RE OUTPUTS 


Write O 

Write 1 

Read O 

Read 1 

Standby 

Disabled 
H = high level (voltage or current), L = low level (voltage or current), X = irrelevant 
Input levels at CE, WE, RE, and D, and output levels at Y are TTL-compatible. 
Voltage output levels at N fall between Vcs and Vrerf. 


TO OTHER CHANNEL 
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z222Sd SVX31 ‘SVTIVGO * 2I0S KOS 390i4a40 1SOd 


G3aLVUYOdHODONI 


SLNAWNULSN] SVX4] 


050 


schematic Vy as 
ACU RS 
VREF 
. a " 
CE 


VOLTAGE REGULATORS AND CHIP ENABLE 
(ONE ONLY) Civ 


SS |\4 ‘ 
7 4k 
7,10 
\2/ » 12.18) - aT, (7,10) 

4k 
(3, 14) 
ve eer LY 

(6, 11) 

RE 


=1.5V 
VY (8) 
VDD 
peteonchcaxaeaaes WRITE DRIVER (EACH CHANNEL) ee eae READ AMPLIFIER (EACH CHANNEL) _ 


(16) 
VREF 
NOTES: A. Resistor values shown are nominal and in ohms. 
B. Internally regulated voltages, V1, Vo, V3, Vq, and Vs are connected to the designated points on both read/write channels. 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Ves (see Note 1) - . 2. 2. 6 es te ee ee —0.5 V to 25 V 
Suaply voltage range, VRRP. 2 ke ee ew ew we we ee —0.5V to 15V 
Voltage-difference range between supply voltages, VSs-VREF . - . - - ee eee ee es —0.5V to20V 
Innutveltagegt CE, WE, FRE,orD « . 2.6 8 Sew ee ew ee ee we we ee Ow we 5.5V 
QutputvaliaewatY «4 1s i ws eee A we eR ee eK ee ee ee ew ee ee 7V 
Continuous‘outputcurrentinto Yo «6 6 ss ewe ee ee ee eee we ee ee we 50 mA 
Continuous current into any nodeterminal . . 2. 2 1. we ee ee +40 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) :J package ...... 1025 mw 

Npackage ...... 1150 mW 
Operating free-air temperaturerange . . . . we ee 0°C to 70°C 
Storage temperaturerange 2. 1 1 1 ee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . ..... 2... eee ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . 1 1. ee ee ee es 260°C 


NOTES: 


1. Voltage values are with respect to the Vpp terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the J package, SN75370 chips are glass-mounted, 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, Vee. kkk eR ew we ae we ee ek 17 20 22 V 
Suopiy valiage, VEER i. ce eee he eee ee we Fw eB 4.5 , 10 V 
Voltage difference between supply voltages, Vgs—-VREF .-.-..- +. ee =: 8 13 16 V 
Operating free-air temperature, TA 2 2. 1 ee ee ee 0 70 “iG 


VREF—Voltage at Veer Terminal—V 


: RECOMMENDED 


OPERATING 
AREA 


~ MAXIMUM SAFE 
OPERATING AREA 


—-1 0 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 


Vss—Voltage at Vgg Terminal—V 


FIGURE 1—MAXIMUM SAFE OPERATING AREA AND RECOMMENDED OPERATING AREA 


TEXAS INSTRUMENTS 


ORPORAT 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


451 


452 


TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


definition of input logic levels 
B 
(LEAST (MOST 


PARAMETER 
POSITIVE) 


[Wi Low-level input voltae at CE, WE,RE,orD—SSSCSCSC~—~SCSCSCSCSC‘dRSSSSCSC~‘ CS 
Tip Low-level differential input current innode terminals eeeNowe 3) SSS 


NOTE 3: Ip = 1n1—!No with current into a terminal being a positive value. 


electrical characteristics over recommended ranges of VSS, VREF, and operating free-air temperature 
(unless otherwise noted) 


FIGURE 
Mix Meewernero | 2 (ue t 
at CE, WE, RE, or D 
at node terminals ViIH=2V, Vi_L=0.8V, INH =—-40mMA_ | Vss-3 Vss—2 
Vir= 2 V, ViL=O0.8V, Inp_=0 VREF VReEFtO.2 VreFtt 
at node terminals ViH=2V, Vip =0.8V, In~E = 20mA VREF VReFtt.2 Vprert2 
into output Y 
at output Y 
at output Y lol =50mA 


4 VOH = 5.5 V 
Input current at maximum 
1 input voltage into CE, WE, Vj =5.5V 
RE, or D 


V 


= 


Vit = 0.8 V, IjpH = 50 nA, 
IOH = —200 uA 


nN 
N 
N 
fo) 
Bb 
on 


Vin =2V, ViL=0.8V, lip~ = —50 vA, 


0.25 


‘= 
> 


ViH=2Y, 
High-level input current 
NH 2 Vi~=2.4V 
into CE, WE, or RE 
High-level input 
lH Vi=2.4V —150 
current into D 
Low-level input current 
Ne V,;=0.4V —0.7 —1.6} mA 
into CE, WE, RE, or D 
Resistance from any Vss open, VreF=0, In = 500.nA, 
. 
N node to VReF Ta = 25°C 
Short-circuit output . ¥ ov CE at2V —3.2 —4.5 " 
= m 
© current into D ° ceatosv | CCT 


See next page for supply current and dissipation. 


+ o>) 
I 2 | 
afe} e151 3 [<f<[el<]<f<[é 


| 
D 
o 
S) 


3 
3 
2 


0.7 14 is 


~ 


lo 


TAIL typical values, except for rn and IREF(D, 0). are at Vgg = 20 V, VaeEF=zrT7V, Ta = 25°C. 
Typical value of rpyy is with Vgg open, Vagre = OV, Ta = 25°C. 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


supply current and dissipation over operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER | move FIGURE TEST CONDITIONS MIN TYPt MAX | UNIT 
IREF(D) Current from Veer Disabled = : Vref=7V m 
Pp Dissipation 410 500 


> 


> 


ISs(SB) Current from Vss af m 
IREF(SB) Current from VrReF Standby 
Psp. Dissipation 

Iss(R1) Current from Vss 

IREF(R1) Current from Vref Read-1 m 
PR4 Dissipation 


a Tn m 
SS(RO) SS Vss=20V, VrReF=7V, = 
'REF(RO) Current from VREeF Read-O INo = 100 uA oe 
PRO Dissipation ° 


= 


SEE Ww Current from VReF ins Maeed —25 —31 
910 1100 


Dissipation 


SS(W) Ss Ves = 20V, Vraerz7 V, 
rite 


Tall typical values, except for ry) and IREF(p oO), are at Vgg = 20 V, VREF =7V,T,p = 25°C. 


8 Typical value of IREF(D,O) is with Vgs open, VRer =7V, Ta = 25°C. 
NOTE 4: Duty cycle in the write mode must be low enough to maintain the average dissipation within the continuous dissipation rated limit 
when averaged over short intervals. 


switching characteristics, VSs = 20 V, VREF =7 V, Ci/o = 40 pF, CL = 15 pF, RL = 4002, Ta = 25°C 
FROM TO TEST 

PARAMETER TEST CONDITIONS UNIT 
ptenwerent {mn | osm | eeune | verso _ oa 
ee 
ae 
ae 
ae 
ae 


= = 
ao ce 


MIN TYP MAX 


nn n n ” n 


a 


—_— | — 

oO} & 
HPIHP SL SPL PwlmI nl aiosjyfiwli ar 
OLSlSOl Sl Slo/SlSl S| alalals| als 


| 
n 


_ 
ice) 
oO 


{tp LH = Propagation delay time, low-to-high-level output 
tpH_L = propagation delay time, high-to-low-level output 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst ies Wee 


r OPEN 


NOTES: A. WE, RE, and D inputs are tested for two conditions of CE: CE at 4.5 V and CE atOV. 
B. When WE is low, these parameters must be measured using pulse techniques. ty = 200 us, duty cycle < 20%. 


FIGURE 2—Vy and Ii 


\ 
TEST PER TEST PER 
FUNCTION FUNCTION 
TABLE TABLE 
ViL 


NOTE A: When WE is low, these parameters must be measured using pulse techniques. tw = 200 us, duty cycle < 20%. 
FIGURE 3—Vjy, Vit. VoNH- and VonL 


Vss VREF 
1OH 
‘aaa 
—) —___—» 
Vio VOoH 
TEST PER TEST PER TEST PER 
FUNCTION FUNCTION FUNCTION 
TABLE TABLE TABLE “ 
ViL VOL 


NOTES: A. 1/0 terminals are used as inputs. 
B. For testing purposes: lj py = Inq with Ing = 0. (Current into Ipyq terminal only.) 
—lipe = !No with Inq = 0. (Current into Ing terminal only.) 
C. When WE is low, these parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 20%. 


FIGURE 4—Vjx, Vic. liDH. IDL. VoH. VoL. 'oH 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) Vss_ VREF 


VI 
45V OPEN 
NH 
Vi : 


NOTES: A. WE, RE, and D inputs are tested for two conditions of CE: CE at 4.5 V and CE atOV. 
B. When WE is low, these parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 20%. 


FIGURE 5-1] and Ijp 
OPEN 


OPEN 


NOTE A: Resistance rp is calculated using the equation: rxy = — 


FIGURE 6-ry 


Vss_ VREF 


4.5V 


CE 


FIGURE 7-los 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


TEST TABLE 


Disabled OV OV OV 45V 
Standby 45V 45V 45V 4.5V 
Read-1 45V 4.5V OV 45V 
Read-0 45V 4.5V OV OV 
Write 4.5V OV 45V 4.5V 


Disabled, 
OV OV OV OV 


Vss-open 


NOTES: Iss and Iperf are measured simultaneously with both halves of circuit biased identically. 
All node terminals are open except as noted otherwise in test conditions. 
When WE is low, these parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 20%. 


. Dissipation is calculated using the equation P = Vgs * Isg + VREF * IREF. 


gO @> 


FIGURE 8-Issg, IREF, and P 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


switching characteristics 
INPUT/OUTPUT 


NO 


5V 
N7537 
INPUT dtp > TO OTHER 


CE HALF OF 


INPUT INPUT/OUTPUT INPUT 
WE N1 RE 
NOTES: A. Refer to this figure and notes for all switching tests. 
B. The pulse generator has the following characteristics: PRR = 1 MHz, Zou; ~ 50 2. 
C. Cy and Cj/o include probe and jig capacitance. 
D. Input conditions for channel not under test: WE and RE at2.4V,Dat0O.4V. 
E. N terminals are connected only to Cj/o unless otherwise noted. 
FIGURE 9—SWITCHING TEST CIRCUIT 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


jo—e}- <10 ns ies Dae: ns 


OUTPUT 
N 


NOTES: A. See Figure 9. 
B. Output NO is tested with D at 0.4 V and output N71 is tested with D at2.4 V. 
C. Input conditions for other inputs of channel under test: CE at 2.4 V, RE at2.4 V. 


FIGURE 10—VOLTAGE WAVEFORMS, WE TON 


j-—>}— <10 ns sana eu ns 


OUTPUT 


NO 
eee Ree a Re ee ae 
| 
Sl Li ort to, 

| | 
— =|— — ——vows 

OUTPUT | 

Ni | 


VrReFt2 V 


VONL 


NOTES: A. See Figure 9. 
B. Input conditions for other inputs of channel under test: CE at 2.4 V, WE atO0.4V, RE at2.4V. 


FIGURE 11—VOLTAGE WAVEFORMS, D TON 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


INPUT 
CE 


— VONH 


OUTPUT 
N 


VOHL 


NOTES: A. See Figure 9. 
B. Output NO is tested with D at 0.4 V and output N11 is tested with D at2.4 V. 
C. Input conditions for all other inputs of channel under test: WE at0.4 V, RE at2.4V. 


FIGURE 12—VOLTAGE WAVEFORMS, CE TON 


OUTPUT 
Y 


NOTES: A. See Figure 9. 
B. Input conditions for all other inputs of channel under test: CE at 2.4 V, WE at2.4V,DatO4V. 


C. Ing = 100 BA. 
FIGURE 13—VOLTAGE WAVEFORMS, RE TO Y 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


NOTES: 


j#—>}-<10 ns i ie ns 


| 
| | VOH 
| 


OUTPUT 
¥ 


A. See Figure 9. 
B. Input conditons for all other inputs of channel under test: WE at 2.4 V, RE atO0.4V,DatO.4V. 


C. Ing = 100 HA. 


FIGURE 14—VOLTAGE WAVEFORMS, CE TO Y 


6.9 V 


| | VOH 
| 


OUTPUT 
¥ 


NOTES: A. See Figure 9. 


B. Input conditions for all other inputs of channel under test: CE at2.4 V,WE at2.4V, RE atO4V, Dat2.4V. 


FIGURE 15—VOLTAGE WAVEFORMS, NO TO Y 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


OUTPUT 
Y 


VOL 


NOTES: A. See Figure 9. 
B. Input conditions for other inputs of channel under test: CE at2.4 V, WE at2.4V,REatO4V,Dat2.4V. 


FIGURE 16—VOLTAGE WAVEFORMS, N1 TO Y 


‘nie is ns 
| 


VOH 


OUTPUT Y | 
(See Note B) 


OUTPUT Y 
(See Note C) 


VOL 
NOTES: A. See Figure 9. 

B. tp, p is tested with Inq = 100 HA, DatO.4V,CE at2.4V, RE atO4v. 
C. tpy_ is tested with Ing = 100 vA, Dat 2.4V,CE at2.4V, RE atO4v. 
D 


. Duty cycle of input WE pulse generator is 50%. 
FIGURE 17—VOLTAGE WAVEFORMS, WE TO Y 
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DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


TYPICAL CHARACTERISTICS 


LOW-LEVEL NODE VOLTAGE 


(READ MODE) 
vs 


NODE CURRENT 


LOW-LEVEL NODE VOLTAGE 


(READ MODE) 
vs 


NODE CURRENT 


VREF+2.0 VREFt+1.5 
REF Vg = 20 V 
VREF=7V > 
+1.75 
> VREFTV ST We ata v ‘ VREFt1.0 
® Vrerti.5 + TA= 25°C # 
3 See Figure 3 ° 
> > Vre_efFt+0.5 
» VREF+1.25 3 
8 Zz 
= VreFti.oO 3 VreEFtO 
2 VRerto.75 3 
8 s VREF-0.5 
2 VreFto.5 4 
© Vrer—-1.0 
2 Veer+0.25 = 
VREF+O VREF 1.5 
—25 -2-15 -1-05 0 05 115 2 25 
INUL—Low-Level Node Current—mA INL—Low-Level Node Current—mA 
FIGURE 18 FIGURE 19 
DIFFERENTIAL INPUT VOLTAGE OUTPUT VOLTAGE AT Y 
(READ MODE) (READ MODE) 
vs vs 
DIFFERENTIAL INPUT CURRENT DIFFERENTIAL INPUT CURRENT 
Be 
_ Vss = 20 V 
VREF=7V 
2 | = mi 
E No =0 
[| 200 > | Load = 4002 to 5 V 
Fy > | Ta =26°C 
i) % T 
% +150 Hs 
& $ 
s ~ 
2 +100 2 
hed J 
fa) (2) 
& +50 > 
> 
0 
0 +50 +100 +150 +200 +250 —50-—40 -30-20-10 0 10 20 30 40 50 
\jp—Differential Input Current—y~A \;p—Differential Input Current—yA 
FIGURE 20 FIGURE 21 
SUPPLY CURRENT FROM Vss SUPPLY CURRENT FROM Vref 
(DISABLED MODE) (DISABLED MODE) 
vs vs 
SUPPLY VOLTAGE Vref SUPPLY VOLTAGE Vref 
S: ¢ 
< 
F i 
uw 
3 © 
< > 
E 
: : 
= = 
c - 
: 
3 5 
i oO 
= = 
a a 
3 a 
a 3 
< 
# i 
= 
4 5 6 7 8 9 10 
VreF—Supply Voltage—V VrReEF—Supply Voltage—V 
FIGURE 22 FIGURE 23 
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DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT FROM Vss 


(READ-1, READ-O, OR STANDBY MODE) 
vs 


SUPPLY VOLTAGE Vref 


'ss—Supply Current from Vgs—mA 


VReEF—Supply Voltage—V 
FIGURE 24 


SUPPLY CURRENT FROM Vss 


(WRITE MODE) 
vs 


SUPPLY VOLTAGE VreEF 


Iss—Supply Current from Vgg—mA 


VreF—Supply Voltage—V 
FIGURE 26 


SUPPLY CURRENT FROM Vsg 
VS 
FREE-AIR TEMPERATURE 


Iss—Supply Current from Vgs—mA 


0 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—°C 


FIGURE 28 


SUPPLY CURRENT FROM Vrefr 


(READ-1, READ-O0, OR STANDBY MODE) 
Vs 


SUPPLY VOLTAGE VREeF 


|\REF—Supply Current from VREF—MA 


VREF—Supply Voltage—V 


FIGURE 25 


SUPPLY CURRENT FROM VreF 


(WRITE MODE) 
vs 
SUPPLY VOLTAGE Vref 


IREF—Supply Current from VREF—MA 


VREF—Supply Voltage—V 
FIGURE 27 


SUPPLY VOLTAGE FROM Vref 
vs 
FREE-AIR TEMPERATURE 


_DISABLED 
PEPE 
0 10 20 30 40 50 60 #70 80 
Ta—Free-Air Temperature—°C 
FIGURE 29 


IREF—Supply Current from VREF—MA 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


TYPICAL APPLICATION DATA 


Figure 30 illustrates a typical MOS memory system using SN75370, TMS4062, and SN75361A. All inputs and outputs 
from this system are TTL-compatible. The SN75361A is a high-speed monolithic dual TTL-to-MOS driver.The address 
SN75361As select a cell in each of the 72 TMS4062s. In Figure 30 the I/O terminals of the eight TMS4062 RAMs in 
each row have been connected to the node terminals of the associated SN75370 channel. Time multiplexing of the 
column of RAMs (M) by the SN75361A Clock/CS and Reset drivers is then used to write into or read from the cells 
that have been selected by the address SN75361As. 


(Bg) 


= csaee —_ = == aa a= ee EE _k_ MOS levels 


CLOCK/ CLOCK/ CLOCK/ 
RESET cS RESET CS RESET CS 
SN75361A SN75361A —™ = —~“} SN75361A 


CE D WE RE 


N1 


1/0 1/0 Wke) r 
TMS4062 TMS4062 TMS4062 1/2SN75370 Y ° 
1/0 1/0 1/0 NO 
1/0 1/0 1/0 i 
TMS4062 TMS4062 TMS4062 1/2SN75370 Y By 
1/0 1/0 
1/0 1/0 1/0 ‘ 
TMS4062 TMS4062 TMS4062 1/2 SN75370 Bg 


1/0 1/0 NO 


inside this box 


SN75361A ae SN75361A 


DRESS INPUT 
No rd ADDRESS INPUTS Ps Ps 


FIGURE 30—BLOCK DIAGRAM OF TOTALLY TTL-COMPATIBLE 8K X 9-BIT MOS- 
MEMORY SYSTEM USING SN75370, TMS4062, AND SN75361A 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


TYPICAL APPLICATION DATA 


FIGURE 31—INTERCONNECTION OF SN75370 WITH TMS4062 MOS RAM 


TTL-COMPATIBLE 
DATA OUTPUT 


SN75370 
1Y 


5V 


SN75370 R= 500 2 


TTL-COMPATIBLE 
DATA OUTPUT 


TTL-COMPATIBLE 
DATA OUTPUT 


SN75370 
1Y 


R_ = 500 2 


5V 


NOTE A: Pull-up resistor Ry is not necessary, but may be desirable for faster low-to-high-level transition of data output and increased TTL 
high-level noise margin. The value of Ry is determined by the user based upon the constraints of the system. 


FIGURE 32—METHODS OF USING DATA OUTPUTS OF SN75370 
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464 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


TYPICAL APPLICATION DATA 


ne ied cE — | 


INPUT | —-|-H , 
SE | | INPUT 
L WE L —_ [- 


| | iene = 
| 


H 
INPUT tT [- | (b) CE NOT SWITCHED 
RE | ~ -\ L 
(a) WE AND RE SWITCHED WITHIN CE PULSE 
Vss —Vss 
TERMINAL 
OPEN 
———H 
a | | | | INPUT : rs 
I CE 
H 
WE Lf WE ee 
H 
— | | INPUT H 
lead = RE __ 


(c) CE SWITCHED WITHIN WE AND RE PULSES (d) POWER SWITCHED AT Vsgs TERMINAL 
FIGURE 33—TYPICAL OPERATING INPUT VOLTAGE WAVEFORMS FOR SN75370 


CONTROL 
INPUT 


FIGURE 34—SWITCHING POWER TO Vsg TERMINAL 
OF SN75370 USING P-N-P TRANSISTOR 


TEXAS INSTRUM ENTS A65 


INCORPORATE 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


THERMAL INFORMATION 


Power generated by the device depends on the mode of operation and the supply voltages used. Under some conditions, 
the SN75370 may generate sufficient instantaneous power to exceed, on average, the rated continuous power 
dissipation capability of the package. Appropriate duty-cycling of high-power conditions must be used to keep average 
power generated by the SN75370 within ratings. 


Figure 33 shows typical methods to lower average power dissipation by pulsing the CE, WE, and RE inputs. Highest 
power occurs when both channels are in the write mode. Usually the write mode must be duty-cycled to reduce average 
power. Figure 33 (d) and Figure 34 demonstrate the use of a discrete P-N-P transistor to switch power to the Vss 
terminal of the SN75370 to minimize average power. In addition, forced-air cooling or heat-sinking techniques may be 
used to increase the dissipation capability of the SN75370. 


The following example illustrates a method to calculate average d-c supply power for the SN75370. The typical average 
power over a period T will be calculated using Figure 33(a). Assume both channels are operating identically, except in 
read mode when one channel is reading a 1 and the other channel is reading a 0. Let Vs = 20 V, VREF = 7 V and 
TA = 25°C. The subscripts W, R, SB, and D refer to write, read, standby, and disabled, respectively. 


twPw + tRPR + tsBPsp + tpP 
Pay - WPw ——— DPp 


T=twttr+tspt+tp 


Typical power for each mode is stated in the electrical characteristics table. This example uses duty cycles (t/T) 
estimated from Figure 33(a). These values are then substituted in order: 


Pay = (0.25) (910) + (0.25) eo + (0.2) (560) + (0.3) (410) 


Pay = 613 mW 


AGG TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


INTERFACE TYPE SN75375 
CIRCUITS QUADRUPLE TTL-TO-MOS/PERIPHERAL DRIVER 


BULLETIN NO. DL-S 7712564, JULY 1977 


J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Versatile Interface Circuit for Use Between 
TTL and High-Current, High-Voltage Systems 


e Capable of Driving High-Capacitance Loads 


e VcCc2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


e = =Individual VCC2 Supplies for Each of the 
Drivers 


e TTL- and DTL-Compatible Diode-Clamped 
Inputs 


e Operates from Standard Bipolar and MOS 
Supply Voltages 


e High-Speed Switching 


e Transient Overdrive Minimizes Power 
Dissipation positive logic: Y = AB or Y= A 


e Low Standby Power Dissipation 


schematic (each driver) 


description 


The SN75375 is a monolithic quadruple TT L-to-MOS/ “eee 
peripheral driver and interface circuit. This versatile 
device accepts standard TTL and DTL input signals 
and provides high-current and high-voltage output TO OTHER 
levels suitable for driving MOS circuits and peripheral ‘distaste 
equipment. 


The device features individual VCC? supplies for each 
of the drivers. The individual Vcc? pins allow for 
individual adjustment of high-level output voltage to 
match various load conditions. The circuit perfor- 


mance is similar to that of the SN75365. eOT 


INPUT B-—— 


Typical applications include data line transceivers, 
quad relay drivers, TTL-to-MOS converters, and 
sink or source drivers for LED’s, LCD's, and vacuum 


fluorescent drivers. TO OTHER 


DRIVERS GND 


The SN75375 is characterized for operation from O0°C 
to 70°C. 


TEXAS INSTRUMENTS 467 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75375 
QUADRUPLE TTL-TO-MOS/PERIPHERAL DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc1 (see Note 1) +e wp ae oe ee ee ee ee re eh et eh hmhvr®™6h hh CVMDLDEULVVUOCZTV 
Supply voltage range of Vcc2 ee ee a ee ae a ee be 
Input voltage ..... a ee ee ee ee ae ae eee ee ee ee ee ee ek 
Inter-input voltage (see Note 2) eee ae ane ee eo ee eH ee ee oe we ee oe eee 
Output current ; ke 2% a ee : woe ee ew ew ew eh) 6TH0 MA 
Continuous total Stunna: at -_ ealanl 25° C free-air temperature has Nets 3): J package .... . 1025mW 

N package . .... 1150mW 
Operating free-air temperaturerange  . . . 2. 6 6 tH ee ee ee ee 0°C to 70°C 
Storage temperature range ..... . aw 4 be ee ee ee eee ee ee ss =O CO 10'S 
Lead temperature 1/16 inch from case for 60 seconds: J package . ...... 1 ee ee ee ee ss 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . ..... 2. ee ee ee ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted, 
2. This rating applies between the two inputs of either one of the gates. 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 21, In the J package, SN 75375 chips are glass-mounted, 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply Voltage, VCC 1 See eee oR ee ee ee we ee oe | ee 5 5.25 V 
Supply Voltage, Vcc? ek eh ee Reem ee we ee ee he ee we | 20 24 V 
Operating free-air temperature, TA . . . 1. 2 ee ee ee ee ee 0 70 gs 
468 TEXAS INSTRUMENTS 
CORPORATE 


POST OFFICE BOX 5012 *¢ DALLAS, TEXAS 75222 


TYPE SN75375 
QUADRUPLE TTL-TO-MOS/PERIPHERAL DRIVER 


electrical characteristics over recommended ranges of Vcc, Vcc2, and operating free-air temperature 


(unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYpt MAX UN 

Vi____Lowrlevel input voltage a OY] 
Vip = O.8V, | = —50 uA V —1 V —0.7 

VOH High-level output voltage (t. oH CC2 CC2 
ViL = O8 V, 1OH = —10 mA Vec2-2.3 Vcoc2—-18 
Vip =2V, lol = 1mA 0.15 0.3 

VOL Low-level output voltage V 
Vin =2V, lol = 30 mA 

VoK Output clamp voltage Vv; =O0V, 1IOH = 20 mA Vec2t1.5 


Input current at 
I ; V,;=5.5V 
maximum input voltage 


all outputs high Vcci = 5.25 V, Vcc2= 24V, - 
eens Supply current from Vcc2, All inputs atOV, No load ps 

all 4 drivers, all outputs high 
lect Supply current from Vcc, 31 

all outputs low Voc = 5.25 V, Vcec2= 24V, 

Supply current from Vcc2, All inputs at5 V, No load ~ 
ICC2(L) 14 24 


all 4 drivers, all outputs low 


Supply current from Vcc2, Veci=O0V, Vcc2= 24V, a 
cca{(s) all 4 drivers, standby condition All inputs at5V, No load ™ 


Tall typical values are at Voc, = 5 V, Veco = 20 V, and Ty = 25 C. 


switching characteristics, Vcc1 = 5 V, Vcc2 = 20 V, TA = 25°C 


tDLH Delay time, low-to-high-level output 


toHL Delay time, high-to-low-level output 


tTLH Transition time, low-to-high-level output 


Cy = 200 pF, 
Rp = 242, 


t Transition time, high-to-low-level output 
THL ransiti g P See Figure 1 


tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 
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NCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


TYPE SN75375 
QUADRUPLE TTL-TO-MOS/PERIPHERAL DRIVER 


PARAMETER MEASUREMENT INFORMATION 
20 V 


5V 

| Vcc1 Vee? 
PULSE | ~ >o— | 
GENERATOR 


(See Note A) OUTPUT 
2.4 V —_ an «= 
OTHER 


INPUT 


INPUT 


OF NAND (See Note B) 
TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy+ ~ 50 2. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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Memory Drivers 


@z2Sd SVX31 ‘'SVTIVO * 2T0S XOS 35914350 1S0d 


GQALVYOdHOOINI 


SINAWNUYLSN] SVX4L 


clt 


Lv 


DESCRIPTION 


DUAL 
SINK/SOURCE 
MEMORY 
DRIVERS 


QUADRUPLE 
MEMORY 
DRIVERS 


QUADRUPLE 
SINK MEMORY 
DRIVER 


EIGHT-CHANNEL 


MEMORY DRIVER 


MAXIMUM 
OUTPUT 
CURRENT 


600 mA 


Wt = Propagation Delay Time 
PD 


MEMORY DRIVERS 


@ TTL-COMPATIBLE INPUTS 


tpp‘ 
TYPICAL 


NOTE 1: For additional information, contact your nearest T| field sales office. 


Vcc1 =5V, 
VcC2 variable 
to 24 V 
Vcc1 =5V, 
Vcc2 variable 
to 24 V 


Vcc1 =5V, 
VcCc2 variable 
to 24 V 


DEVICE TYPE FOR 


TEMPERATURE RANGE 


—55C TO 125 C 


SN55325 


SN55327 


SN55326 


SN55329 


0CcTO70C 


SN75324 


SN75325 


SN75327 
SN75328 


SN75330 
SN75326 


@ CORE MEMORY APPLICATIONS 


PACKAGE 
TYPE 


J 
J,N 
J 
J,N 
J 
JN 


ADDITIONAL FEATURES 


Internal decoding and timing circuitry 

Output short-circuit protection 

Source output terminals swing between 14 V and ground 
Also used for high-voltage, high-current 

driver applications 

Output transient voltage protection 

Source output terminals swing between Vcc2 and ground 
Also used for high speed magnetic memory applications 
Output transient voltage protection 

Output capable of swinging between Vcc? and ground 
Also used for bubble memory applications 

Output transient voltage protection 

Output capable of swinging between Vcc? and ground 
Uncommitted collectors and emitters 

Common external base drive contro! (SN75238) 
Individual external base drive control (SN75330) 

Also used for high-voltage, high-current 

driver applications 

Output transient voltage protection 

24 V output capability 

Bipolar output currents controlled to within 5% 

3-state outputs 

Internal power control — does not require power 
supply sequencing 

Contains 3-line to 8-line decoder 

24-pin ceramic flat package 

Temperature range: —55°C to 110°C 


JOINS NOILIII9S AYIAING AYOWIW 


INTERFACE TYPE SN75324 
CIRCUITS MEMORY CORE DRIVER WITH DECODE INPUTS 


BULLETIN NO. DL-S 7711169, APRIL 1969—REVISED APRIL 1977 


SERIES 75 MEMORY DRIVER 


PERFORMANCE 
e@ Fast Switching Times 


@ 400-mA Output Capability 
e Internal Decoding and Timing Circuitry 
e@ Dual Sink/Source Outputs 
e Qutput Short-Circuit Protection 
EASE OF DESIGN J CERAMIC DUAL-IN-LINE PACKAGE (TOP VIEW) 
- TTL si DTL — atibilit ewe iat ad ee foLee wars eo 
p y (SINK) VCC (SOURCE) TORS (SOURCE) (SINK) 


e Eliminates Transformer Coupling 
e Reduces Drive-Line Lengths 

@ Increases Reliability 

e@ Minimizes External Components 


description 


The SN75324 is a monolithic memory driver with 
decode inputs designed for use with magnetic 
memories. The device contains two 400-milliampere ; — tt 
(source/sink) switch pairs, with decoding capability \n, comme NUT 0 
from four address lines. Two address inputs (B and C) densa phi Sh lees 

are used for mode selection, i.e., source or sink. The 
other two address inputs (A and D) are used for 
switch-pair selection, i.e., output switch-pair Y/Z or 
W/X respectively. ; OUTPUT SOURCE OUTPUT OUTPUT 


Y  COLLEC. Xx Ww 
Vcc (SOURCE) TORS (SOURCE) (SINK) GND 


The sink circuit is composed of an inverting switch 
with a transistor-transistor-logic (TTL) input. The 
source circuit is an emitter-follower driven from a 
TTL input stage. 


The SN75324 is characterized for operation from O°C 
to 70°C. 


FUNCTION TABLE 


INPUTS OUTPUTS 
ADDRESS | TIMING |sINK | soURCES | SINK | 


ADDRESS 
INPUT D 


ADDRESS INPUTS TIMING INPUTS 


NC—No internal connection 
GND 1 and GND 2 are to be connected together. 


x xXx xX rrstTtio 
x xX rte at xm 
-xK MK TE es LZ 


A 
ba 
b 
H 
H 
X 
X 
X 


H = high level, L = low level, X = irrelevant 

NOTE: Not more than one output is to be on at one time: 
When all timing inputs are high, two of the address 
inputs must be low. 
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TEXAS INSTRUMENTS 473 


INCORPORATED 
POST OFFICE BOX 5012 e« DALLAS, TEXAS 75222 


TYPE SN75324 
MEMORY CORE DRIVER WITH DECODE INPUTS 


schematic 
E¢ (SINK) 
TIMING} Fe 
INPUTS } Ge 


~ SOURCE 
i! COLLECTORS 


- il 
Bua L_tf 
ornate MODE SELECT iE 
(SOURCE/SINK) as 
Le co © OUTPUT Y 
SWITCH-PAIR (SOURCE) 
SELECT 


© OUTPUT Z 
: (SINK) 
2 GND 


| hs 
Let oh I 
| = | Dees Fen 
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474 TEXAS INSTRUM ENTS 


NCORPORATE 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75324 
MEMORY CORE DRIVER WITH DECODE INPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc (See Note 1) ee ee ee ee ee ee 
Input voltage (See Note2)  . 2. 2. 1. wk ee ee ee ke ee ee ee ew el ee 5.5 V 
Operating free-air temperature range. . . . . 1. ee ee ee ek ek 0°C to 70°C 
Continuous total power dissipation at (or below) 25°C free-air temperature (See Note 3): 
PRONG 6 kk et ew hore eh oer eee ee ee Behe se 6 
Nipackege 1. 6 6 & Mb ee we ee a wm ee Ree ee te ee et kh ke el e!€6C 
Storage temperature range... 1. ew ee ee ee ee ee ee es 65°C to 150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. Input signals must be zero or positive with respect to network ground terminal. 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, SN75324 chips are alloy-mounted. 


electrical characteristics (unless otherwise noted, Vcc = 14 V, Ta = O°C to 70°C) 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYPt MAX | UNIT 
oe 


Vv Low-level input voltage 


1H 
IL i 
address inputs 
1H = | 
IL 


' High-level input current Vy=5V uA 
timing inputs 


i Low-level input current, 


i Low-level input current 

IL timing inputs 
Vv (sat) Sink saturation voltage p 2 | 
vi _ Source saturation voltage a 


| ort Output off-state current 

Supply current, all sources and 

ce sinks off 

Icc Supply current, either sink selected 
CC 


Supply current, either source 
selected 


TAII typical values are at Ta = 25°C 


switching characteristics, Vee = 14 V, Ty = 25°C 


PARAMETER 


cCbRE TEST CONDITIONS | MIN TYP MAX | UNIT 


R71 = 53 £2, 
Ri2= 500 &2, 
Cy = 20 pF 


Propagation delay time, 


tPLH 
low-to-high-level source output 


teas. Propagation delay time, tm 
high-to-low-level source output 
tepLH Propagation delay time, a 
low-to-high-level sink output 
rT bhai Senay see i © | 
high-to-low-level sink output 
Eo 


Leonean et 
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TEXAS INSTRUMENTS 475 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


TYPE SN75324 
MEMORY CORE DRIVER WITH DECODE INPUTS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


TEST TABLE FOR Wii 


D+ 23V 


0 +13V 


0 +3V 


NOTES: 1. Check Vjy and Vj; per Function Table. 
2. Measure |); per Test Table. 
3. When measuring |), all other inputs are at ground. Each input is tested separately. 


FIGURE 1—Vjz, ViH. UL. lH, and logs 


Vee Q-— + 14 
SOURCE 


COLLECTORS 


@ 0+ 23V 
& ‘ 


+5V 


NOTE: This parameter must be using pulse techniques. ty, = 500 ns, duty cycle < 1%. 


FIGURE 2 — Vicar) 


T Arrows indicate actual direction of current flow, Current into a terminal is a positive value. 


476 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


TYPE SN75324 
MEMORY CORE DRIVER WITH DECODE INPUTS 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuits t (continued) 


' 
' 
1 
@ SOURCE 
COLLECTORS 


0 +23 V 


15 W (noninductive) 


FIGURE 3 — loc (ALL OUTPUTS OFF) 


SOURCE 
COLLECTORS 


+3.5V 


NOTES: Ground A and B, apply 3.5 V toC and D, and measure Icc (output W is on). 
Ground B and D, apply 3.5 V to A and C, and measure Icc (output Z is on). 
Ground A and C, apply 3.5 V to B and D, and measure Icc¢ (output X is on). 


Ground C and D, apply 3.5 V to A and B, and measure Icc (output Y is on). 


Se @Ons> 


FIGURE 4 — loc (ONE OUTPUT ON) 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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INCORPORATED 
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TYPE SN75324 
MEMORY CORE DRIVER WITH DECODE INPUTS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


+23 V 


53 2 
15 W (noninductive) 
0 +13 V 


+5 V 


TEST CIRCUIT 


OUTPUT 
XOR Y 


VOLTAGE WAVEFORMS 


NOTES: 1, The input waveform is supplied by a generator with the following characteristics: ty = t; = 10 ns, duty cycle < 1%, and Zoyt 50 2. 
2. When measuring delay times at output X,apply +5 V to input D,and ground A. When measuring delay times at output Y, apply +5 V 
to input A,and ground D, , 
3. Cy includes probe and jig capacitance. 


4. Unless otherwise noted all resistors are 0.5 W. 


FIGURE 5 — SOURCE-OUTPUT SWITCHING TIMES 
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INCORPORATED 
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TYPE SN75324 
MEMORY CORE DRIVER WITH DECODE INPUTS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


+23 V 
53 02 
15 W (noninductive) 
+13 V 
0 +3 V 
+5 V 
© OUTPUT 


— 500 ns —] 


—————— i | | 
90% 
INPUT : | 
| I\ | 
| 
| 
OV | 
— PHL | 
—~ tPLH x 
| | 
| 
| | | 4 
| 
OUTPUT ! a 
| 


VOLTAGE WAVEFORMS 


NOTES: 1. The input waveform is supplied by a generator with the following characteristics: t, = t¢ = 10 ns, duty cycle < 1%, Zout ~ 50 2. 
2. When measuring delay times at output W, apply +5 V to input D,and ground A. When measuring delay times at output Z, 
apply +5 V to input A,and ground D. 


3. Cy includes probe and jig capacitance. 


FIGURE 6 — SINK-OUTPUT SWITCHING TIMES 
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INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


INTERFACE TYPES SN55325, SN75325 
CIRCUITS MEMORY CORE DRIVERS 


BULLETIN NO. DL-S 7711437, MARCH 1971 — REVISED APRIL 1977 


SERIES 55/75 MEMORY DRIVER 


featuring 
PERFORMANCE EASE OF DESIGN 
e 600-mA Output Capability e Source Base Drive Externally Adjustable 
e Fast Switching Times e TTL or DTL Compatibility 
e Output Transient-Voltage Protection e Input Clamping Diodes 
e Dual Sink and Dual Source Outputs e Transformer Coupling Eliminated 
e Minimum Time Skew between e Reliability Increased 


Address and Output Current Rise © Drive-Line Lengths Reduced 


24-Volt Output Capability e Use of External Components Minimized 
description J OR N DUAL-IN-LINE PACKAGE 
The SN55325 and SN75325 are monolithic (TOP VIEW) 
integrated circuit memory drivers with logic inputs 
and are designed for use with magnetic memories. 


The devices contain two 600-milliampere source 
switches and two 600-milliampere sink switches. 
Source selection is determined by one of two 
logic inputs, and source turn-on is determined by the 
source strobe. Likewise, sink selection is determined 
by one of two logic inputs, and sink turn-on is 
determined by the sink strobe. This arrangement 
allows selection of one of the four switches and its 
subsequent turn-on with minimum time skew of the 
Output current rise. 


SOURCE W $1 $2 


COLLECTORS 


STROBES 
When Rjnt and node R are connected together, the 
amount of base drive available for the source-1 or 
source-2 output transistor is set internally by a 


positive logic: See function table 
575-ohm resistor. This method provides adequate 


base drive for source currents up to 375 mA with a FUNCTION TABLE 
Vcc2 voltage of 15 volts or 600 mA with a Vcc2 ADDRESS INPUTS [STROBE INPUTS OUTPUTS 


voltage of 24 volts. SOURCE SOURCE SINK 
Ww » 4 ¥ r 


When source currents greater than 375 mA are . 
required, it is recommended that a resistor of the 
appropriate value be connected between Vcc? and 
node R and Rjnt must remain open. By using this 
method the source base current may usually be 
regulated within +5%. An advantage of this method 
of setting the base drive is that the power dissipated 
by this resistor is external to the package and allows 
the integrated circuit to operate at higher source 
currents for a given junction temperature. 


H = high level, L = low level, X = irrelevant 
NOTE: Not more than one output is to be on at any one time. 


Each sink-output collector has an internal pull-up resistor in parallel with a clamping diode connected to V¢c2. This 
arrangement provides protection from voltage surges associated with switching inductive loads. 


The SN55325 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN75325 
is characterized for operation from 0°C to 70°C. 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


REVISED APRIL 1977: 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Operating free-air temperature range —55 to 125 
Storage temperature range —65 to 150 . 


Lead temperature 1/16 inch from case for 60 seconds J package 0 7 
0 


Lead temperature 1/16 inch from case for 10 seconds 


NOTES: 1. Voltage values are with respect to network ground terminal. 


m 


C 


30 
26 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, SN55325 and SN75325 chips are alloy-mounted. 


electrical characteristics over rated operating free-air temperature range (unless otherwise noted) 


TEST | SN55325 N7532 
PARAMETER TEST CONDITIONS dh 
FIGURE MIN TYP? MAX 


Vv input cl It Wee) “a Y 
nput clamp voltage 
IK p p voltag b= Aaa 


Source-collectors terminal Voort =4.3 V, 


| 
(off) oft-state current Veco = 24V TA=25°C 3 150 


; Vec1 =4.5 V, = 
VOH High-level sink output voltage 2 : 0 19 23 
Oo = 


Vcc =4.5 V, 
Veco =15 V, 
source outputs 3 R_ = 242, 
\(source) * —600 mAS, 
Saturation See Note 3 


—s 
ice) 
N 
Ww 


Ww 

NEN 
oO;O 
ok R=) 


V 
aa voltage Vcec1 =4.5 V, 
Vcc2 = 15 V, 
sink outputs R_ = 242, 
l(sink) ~ 600 mA8, 
See Note 3 


Input current ; 
; address inputs 
at maximum 
; strobe inputs 
| High-level input| address inputs Vec1 =5.5V, 
ie current strobe inputs Vij =24V 
Low-level input} address inputs Veci =55 V, 
he current strobe inputs V,;=04V 
Supply current, 
from Vcc1 
ICC(off) all sources and ; y 
rom 


Vcci1 =55 V, 
=50 mA, 


7 


Supply current from Vcco, 
'(source) = —50 mA, 


See Note 3 


| 
CC2 either source on 


t Full range for SN55325 is —55 C to 125 C and for SN75325 is O C to 70 C. 

Fan typical values are at Ta = 25°C. 

8 Under these conditions, not more than one output is to be on at any one time. 

NOTE 3: These parameters must be measured using pulse techniques. ty = 200 us, duty cycle < 2%. 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


switching characteristics, Vcc1 = 5 V, Ta = 25°C 


TEST 
PARAMETER 4 TO (OUTPUT) FIGURE TEST CONDITIONS MIN TYP MAX] UNIT 
t V =15V, R; =24Q, 35 50 
Source collectors cc2 L ns 
tPHL Cy = 25 pF 35 50 
Source outputs cC2 . ns 
t V =15V, R; =24Q, 20 45 
Sink outputs CC2 L ns 
tPHL Cy. = 25 pF 20 45 
t 
sah oiawis 
tTHL 
V =15V, Ry, =24Q, 
ts Sink outputs cC2 L 15 30 ns 
Cy = 25 pF 


Vtpey = propagation delay time, low-to-high-level output 


tpHL = propagation delay time, high-to-low-level output 
tTLH = transition time, low-to-high-level output 

tTHL = transition time, high-to-low-level output 

t, = storage time 


schematic 


vcec1 o 


© Vec2 
V7 ‘i = 
© Rint 
5 SOURCE 
COLLECTORS 


O OUTPUT W 


ADDRESS AO 


STROBE $1 © 


O NODE R 


© OUTPUT X 


ADORESS B O 


O OUTPUT Y 


ADDRESSC O 


STROBE S20 


O OUTPUT Z 


ADDRESS D © 


0 GND 


Component values shown are nominal. 


---Vec1 bus 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


A test civouttet PARAMETER MEASUREMENT INFORMATION 


4— 
5 | 


FIGURE 1—Viy AND I (off) 


24V 


rT source | 
COLLECTORS I 


45V 0 
TEST TABLE 


45V 


2v 


45V 


FIGURE 2—Vjy AND Voy 


Tt Arrows indicate actual direction of current flow. 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits (continued) tT 
15 V 


RL = 242 


Vcc? “source | 
COLLECTORS | 


45V 4 
TEST 


0.8V 


(source) 


TEST TABLE 


1kQ 


NOTE A: These parameters must be measured using pulse techniques. ty = 200 us, duty cycle < 2%. 


FIGURE 3—Vi_ AND SOURCE V (qa) 


15 V 


Rint |vcc2 source 


y COLLectors ! 
I OPEN 
j 


ip TEST TABLE 


| 
{ 
| Ry = 2482 
| 
i 


1kQ 


c i 0 J sink 


” 1 , 
: 4 
i oe 1 
TEST \ 
45V -_ _ Visat) 
' i} 
L ns ae | 
45V ~ 


NOTE A: These parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 2%. 
FIGURE 4—V;, AND SINK V (sat) 


Tt Arrows indicate actual direction of current flow. 


484 TEXAS INSTRUM ENTS 


NCORPORATE 
POST OFFICE BOX 5012' e DALLAS, TEXAS 75222 


TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


. e . e Tt 
d-c test circuits (continued) vay weer vat ee 


Ne tH 


APPLY V; =5.5 V, 

Vcc2 source | MEASURE |, 

OPEN APPLY Vj = 2.4 V, 
MEASURE a 


COLLECTORS |! 


APPLY V; = 0.4 V, 
MEASURE I), 
APPLY 5.5 V 
APPLY 1; = —10mA 
MEASURE V; 


a, SAA 
[st S*d—C 82,0 
[8 SS*d~CN 1,6, 82, | 
a 


5.5V 
(4.5 V FOR 
TESTING V}) 


FIGURE 5—Vj, |), pH, AND 


24V 


ICC2 (off) 


-— 


Vec2 source | 
COLLECTORS | 
OPEN 


5Vo 


| ICC1 (off) 


55V 


FIGURE 6—I¢c1(off) AND Icc2(off) 


Tt Arrows indicate actual direction of current flow. 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits (continued) tT 
24V 


= popes Pe ai + 
cr YCC2 source 
COLLECTORS 


45Vo 
TEST TABLE 
rey. [#[ Vv] 
sink | OPEN 
GND [ENO] OFEN [Hsin 


5V 
N(sink) = 50 mA 
SEE 
TEST 
_ ip 
| 
- 55V ~ ia 
FIGURE 7—Ic¢¢1, EITHER SINK ON 
24V 
j'cce 
VcC2 SOURCE 
COLLECTORS ! 
5V 


TEST = 
mer ’ 


| Hvourerm —50 mA 


TEST TABLE 


OPEN 


OPEN 


FIGURE 8-Icc2, EITHER SOURCE ON 


T Arrows indicate actual direction of current flow. 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 15 V 


NOTES: 


rocco —-——_ = — — 


Vcc2 SOURCE 


COLLectors ! SOURCE 


~ COLLECTORS 


INPUT 


PULSE 
GENERATOR 
See Note A 


© OUTPUT Y 


0 OUTPUT Z 


Cy = 25 pF 


TEST CIRCUIT 


TEST TABLE 


OUTPUT UNDER TEST INPUT CONNECT TO5 V 
A andS1 B,C, D and S2 
Source collectors A and $1 
B andS1 A,C,D and $2 
tTLH, tTTHL, 


| 
OUTPUT | 
| 
| 


VOLTAGE WAVEFORMS 


A. The pulse generator has the following characteristics: Z5,,4 = 50 92, duty cycle < 1%. 
B. Cy, includes probe and jig capacitance. 


FIGURE 9—SWITCHING TIMES 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


Vec2 source | 
COLLECTORS |! 


PULSE 
GENERATOR 
See Note A 


OOUTPUT W 


RL =1k2 


OOUTPUT X 


TEST CIRCUIT 


TEST TABLE 
PARAMETER | OUTPUT UNDER TEST} INPUT | CONNECT TOSV 


. ie Source Output W A andS1 B,C,D, andS2 
an 
TLH THE Source Output X B and S1 A, C,D, and $2 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zout = 50 2, duty cycle < 1%. 


B. Cy, includes probe and jig capacitance. 


FIGURE 10—TRANSITION TIMES OF SOURCE OUTPUTS 
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OFF-STATE CURRENT INTO SOURCE COLLECTORS 


(off) Of f-State Current—HA 


TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL SINK OUTPUT VOLTAGE 
VS vs 


FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


Vcoc1= 4.5V 
Vcec2= 24V 
lo =0 

See Figure 2 


VOH—High-Level Sink Output Voltage—V 


(8) 
-75 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature— *¢ Ta—Free-Air Temperature—°C 
FIGURE 11 FIGURE 12 


SOURCE OR SINK SATURATION VOLTAGE 
vs 


SOURCE CURRENT OR SINK CURRENT 


06 (Vcc, = 45V 


05 Rex1—See Below 
R,_—See Below 
See Figures 3 and 4 


V (sar) Source or Sink Saturation Voltage—V 
° 
w 


538 476 
Ri. 48 41 36 31 28 26 24 $3 


0 
250 300 350 400 450 SOO 550 600 650 


—l(source) Of !(sink) Source Current or Sink Current—mA 


FIGURE 13 
SOURCE OR SINK SATURATION VOLTAGE SUPPLY CURRENT, ALL SOURCES AND SINKS OFF 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
Voco1=4.5V 
> Vec2= 15 Vv 
(Source) OF link) = ! 
8 See Figures 3 and 4 
5 < 
; 
8 é 
z° E 
n 7) 
5 0. L 
8 % 
j 8 
E 
> 
0 0 
-75 -80 -25 0 25 50 75 100 126 -75 -50 -25 0 25 §0 75 100 125 
Ta—Free-Air Temperature—°C Ta —Free-Air Temperature—°C 
FIGURE 14 FIGURE 15 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


TYPICAL APPLICATION DATA 


balanced bipolar logic-line driver 


The circuit shown in Figure 16 converts standard TTL logic to bipolar logic. Bipolar logic is primarily used in 
transmitting data or clock pulses over long lines. This line-driver may be operated from a single 5-volt supply; however, 
the output drive may be increased by raising the supply voltage to the source collectors. The circuit features a 
three-state output which is off during the absence of data, thus not dissipating high power. It provides a balanced drive 
circuit giving maximum noise immunity when used with the proper line receiver. Large drive levels can be used to 
further increase noise immunity. The circuit is capable of driving twisted-pair lines of several thousand feet in length or 
low-impedance coaxial lines. 


Vcc2 source = 
COLLECTORS |! 


9 OUTPUT WZ 


Ri = 100 82 


O OUTPUT XY 


1kQ 


TEST CIRCUIT 


Tk 
INPUT 


OUTPUT 
WZ TO XY 


VOLTAGE WAVEFORMS 


TR and C are adjusted to give the desired bipolar output pulse width. 


FIGURE 16—BALANCED BIPOLAR LOGIC—LINE DRIVER 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


TYPICAL APPLICATION DATA 


In memory-drive applications the SN75325 (or for full-temperature operation, the SN55325) can be connected in any 
of several ways. Typically, however, sources and sinks are arranged in pairs from which many drive-lines branch off as 
shown in Figure 17. Here each drive-line is served by a unique combination of two source/sink pairs so that a selection 
matrix is formed. To select drive-line 13, SN74154 No. 1 must be set to 3 (with mode select high), enabling source X of 
SN75325 No. 2 to drive lines 12 through 15, and SN74154 No. 2 must be set to 2, providing a sink at Y of SN75325 
No. 4 for drive-line 13 only. Alternatively, to drive current in drive-line 13 in the opposite direction, only the mode- 
select voltage would be changed from high to low. The size of such a matrix is limited only by the number of drive-lines 
that a source/sink pair can serve. This number in turn depends on the capacitive and inductive load that each drive-line 
of the particular system imposes on the driver. A 256-drive-line selection matrix is shown in Figure 18. These 256 drive- 
lines are sufficient to serve (256/2)? = 16,384 individual cores. 


THIS 4 X 4 GRID OF SOURCE-SINK 
PAIRS FUNCTIONS AS A MATRIX 
TO SELECT ONE OUT OF 16 DRIVE LINES 


ORIVE-LINE 
BUSES 


ZS 


(1-of 16 
DECODER) 9 


ENABLE © 


TIMING 
STROBE 


SOURCE STROBE 


SINK STROBE 


MODE SELECT 
(SOURCE /SINK) © - r 
STROBE 


TIMING STROBE 
(1) 


MODE SELECT 60606 6 6 
(SOURCE/SINK) . ENABL TIMING 
° STROBE 


TO ADDITIONAL 
SOURCE STROBE TO ADDITIONAL 
INPUTS SINK-STROBE 
INPUTS 


NOTE A: This optional mode-select and timing-strobe technique can be used in place of the SN7440 mode-select and SN74154 timing-strobe 


when minimum time skew is desired. 


FIGURE 17—SN75325 USED AS A MEMORY DRIVER 
TO SELECT ONE OF SIXTEEN DRIVE LINES 


ILE SEENON PE EID NT STE NADER ICL OTE ITT TEL ATOR TE IIS LL IESE EERIE AEE S INE ENE IEE NOR DS. SEY LEE IS RELI ERNE EL TP el SDSL RENT TENS SES AE DOS AA RENNES EDEL OLSEN E ETN ITS, 
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DETAILA 
i 2 TID126 
prive! 
Amie i 
—— ss ed fei a ec ay ee SSS ep se ini eit Sa 4 
et ' 
oS ee ! 
_ ee | 
os | 
ee ee ee eee 
co] | tet | sg I 
<e (ae i (ee ee ee ee | 
ee ee De ee ee ee ee, i 
rt tf tf JT fT J tf TT TT sy Ty 
as eee eee | 
+ ttt i i ee Ee ae a Oe | 
SS ee ee ee ee ee) 
Ue cs ot oo -—-- | 
2 Se ee, a NT a Tin la ] | 
STTETITITIIITE bro | 
1 it | | 
' 11 | 
2 Te, ee 
ial DETAIL A - ——— | 
ne. n DRIVE LINES ; 1 \ 
i | 
ty 1 ' | 
i DETAIL B 
1 J ! | 
a ae — j ! J | 
r " uines. I ' 
S vetaa t _— 
be ee oe a ad Aer 1 \ | 
— DRIVE 
= 1 6 uines J y ! | 
EA a ; 
3 @ 56 DETAIL B’s AND 14 DETAIL C’s CONNECTED | 
perers ' i! 1 ' (AS SHOWN AT LEFT) TO 7 SN75325's 
L DETAIL B EENOTEB y n=%5 4 1 | 
sea ‘ees asus cite; cee aS Gees Yas eric ; 
DETAILA } 
. i 
DETAILA tooo l 
—-— = 
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LOETAILA y 
as oe 1S ' 
DETAIL A J J» 16 ea | 
~~ “ONE DRIVE ( “s = - : - 
CIRCUIT REQUIREMENTS: ; LINE BUS my _ DETAILC ! 
4 pee ! bi i | ! 
G cn ‘Biiicomee 5 Sa | 
32 4110126| DIODE ' it as 1 i | 
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16,384 MEMORY CORES 


SOURCE SINK 
1/2 SN75325 1/2 SN75325 
SEE NOTE A 


A. Outputs from one SN74154 decoder are connected to each SN75325 as shown in Figure 17. Source strobe and sink strobe from an SN7440 are connected to each 
SN75325 as shown in Figure 17. 


B. The division of the drive-line bus into four segments reduces the capacitive load on the SN75325 driver. 
FIGURE 18—SN75325 SERVING 256 DRIVE LINES IN A MAGNETIC MEMORY 


NOTES: 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


TYPICAL APPLICATION DATA 
external resistor calculation 


A typical magnetic-memory word-drive requirement is shown in Figure 19. A source-output transistor of one SN75325 
delivers load current (I,_). The sink-output transistor of another SN75325 sinks this current. 


The value of the external pull-up resistor (Rext) for a particular memory application may be determined using the 
following equation: 


= 16 Uicca(min) — YS 7 nd IVcca(min) 22 sl (Equation 1) 


Rext 
"IL = 1.6 [Vec2(min) — Vs — 2.9] 


where: Rext is in kQQ, 
VCC2(min) is the lowest expected value of VCC?2 in volts, 
Vs is the source output voltage in volts with respect to ground, 
IL isin mA. 


The power dissipated in resistor Rext during the load current pulse duration is calculated using Equation 2, 


IL 
PRext ~ 4g [Vcc2imin) — Vs — 2] (Equation 2) 
where: PRext is in mW. 


After solving for Rext, the magnitude of the source collector current (Ics) is determined from Equation 3, 


Ics © 0.941. (Equation 3) 
where: Ics is in mA. 


As an example, let VCC2(min) = 20 V and VL = 3 V while I_ of 500 mA flows. 


Using Equation 1, 
16 (20 — 3 — 2.2) 


fig et eee SG bi 
ext" 500 — 1.6 (20 = 3 = 2.9) 
and from Equation 2, 
PRext ~ se [20 3-2] ~ 470mw 


The amount of the memory system current source (Ics) from Equation 3 is: 


Ics © 0.94 (500) = 470 mA 


In this example the regulated source-output transistor base current through the external pull-up resistor (Ret) and 
the source gate is approximately 30 mA. This current and Ics comprise IL. 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


TYPICAL APPLICATION DATA 


external resistor calculation (continued) 


NOTES: A. Forclarity, partial logic diagrams of two SN75325’s are shown. 
B. Source and sink shown are in different packages. 
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9 Vcoc2 


Js 


4 SOURCE q 
ONE cOoLLectors | 
1 SN55/75325 ‘x 
{ SOURCE | 
or 
L —_-_-_ ei oe eel ell OC ES oe Bed 
Vv 
“| MEMORY S 
ELEMENT 
1 one or | 
| SN55/75325 z | 
| SINK ' 
L GND 


FIGURE 19 
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INTERFACE TYPES SN55326, SN55327, SN75326, SN75327 
CIRCUITS MEMORY CORE DRIVERS 


BULLETIN NO. DL-S 7712063, SEPTEMBER 1973 — REVISED APRIL 1977 


SERIES 55/75 MEMORY DRIVERS 
featuring 


SN55326, SN75326 PERFORMANCE EASE OF DESIGN 
e Quad Positive-OR Sink Memory Drivers e High-Repetition-Rate Driver Compatible 
e 600-mA Output Current Sink Capability with High-Speed Magnetic Memories 
e 24-V Output Capability 
e Clamp Voltage Variable to 24 V 
SN55327, SN75327 PERFORMANCE 
@e Quad Memory Switches 
e 600-mA Output Current Capability 


e Inputs Compatible with TTL Decoders 


e Minimum Time Skew between Strobe 
and Output-Current Rise 


e Pulse-Transformer Coupling Eliminated 
e Drive-Line Lengths Reduced 


SN55326, SN75326 


e Vcc2 Drive Voltage Variable to 24 V J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


e Output Capable of Swinging Between 
Vcc2 and Ground 


description 


The SN55326, SN55327, SN75326, and SN75327 
are monolithic integrated circuit quadruple memory 
drivers. These devices accept standard TTL decoder 
input signals and provide high-current and_ high- 
voltage output levels suitable for driving magnetic 
memory elements. Output transistor selection is 
determined by using one of the four address inputs 
and the common timing strobe. 


The SN55326 and SN75326 memory drivers can sink 
up to 600 milliamperes and operate from a single 
5-volt supply. Each driver is similar to the sink drivers 
of the SN55325/SN75325. The four output tran- 
sistors share a common base-drive resistor and it is 


recommended that only one of the four driver gates NC—No internal connection 

be selected at a time. Output-transistor base current 

may be increased by connecting an external resistor SN55327, SN75327 

between Re xt (pin 4) and Vcc. Each output collector J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


is protected from voltage surges during inductive 
switching by a clamp diode in parallel with its 
internal pull-up resistor. The two clamp pins may be Vec1 
returned to a power supply of from 4.5 volts to 
24 volts. 


The SN55327 and SN75327 memory switches can 
source or sink up to 600 milliamperes and operate 
from two supplies; one of five volts and the other 
from 4.5 volts to 24 volts. Each switch is similar to 
the source drivers of the SN55325/SN75325. They 
can function as either sink drivers or source drivers 
since the voltages at the output transistor terminals 
are capable of swinging between Vcc? and ground. 
The four output transistors share a common base- 
drive resistor and it is recommended that only one of 
the four outputs be selected at a time. An internal 
base-drive resistor is available on the chip and can be 
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TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY CORE DRIVERS 


description (continued) 


used by connecting Node R (pin 4) to Rjnt (pin 5). FUNCTION TABLE 


This resistor provides adequate base current to the INPUTS OUTPUTS 
output transistors for output sink currents up to 375 ADDRESS’ | STROBE 
S 


milliamperes with Vccg2 at 15 volts or 600 milli- A BCD ‘i id . 


amperes with Vcc? at 24 volts. Base current can be 
regulated to within +5 percent by substituting for 
this resistor an external resistor connected between 
Node R (pin 4) and Vcc2 with Rjnt (pin 5) 
remaining open. This method is preferable in high- 
duty-cycle, high-power applications since the power 
dissipated in this resistor is outside the package. When 
a source current and Vcc? voltage other than the 
above values are required, it is recommended that the 
base drive be supplied through an external resistor of 
the appropriate value calculated using Equation 1 
shown in the SN55325, SN75325 data sheet. 


ON OFF OFF 
OFF ON OFF 
OFF OFF ON 
OFF OFF OFF 
OFF OFF OFF 
OFF OFF OFF 


H = high level, L = low level, X = irrelevant 
NOTE: Not more than one output is to be on at any one time, 


The SN55326 and SN55327 circuits are characterized for operation over the full military temperature range of —55°C 
to 125°C; the SN75326 and SN75327 are characterized for operation from 0°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Ts 


Continuous total dissipation at (or below) J oo 
25°C free-air Einereiete (see Note 2) 


recommended operating conditions 


a ee | or 
MIN NOM MAX MIN NOM MAX |MIN NOM MAX 

as Je 5 ee 
eee 
Ce a Sd ae 5 eras eae 8CaT 
a CS A ] A ST 2 
[Outputeolector current 600 | 
[Operating free-air temperature, ta —*‘[ 885 | 0 ~SC«O ce 


NOTES: 1. Voltage values are with respect to network ground terminal(s). 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. !1n the J package, these chips are alloy-mounted., 
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TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY CORE DRIVERS 


SN55326, SN75326 electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


TEST CONDITIONSt 


PARAMETER 


ViH High-level input voltage 
VIL Low-level input voltage 


Vcc = 4.5 V, 1) =—10 mA, 
V Input clamp voltage —1.7 
es ; “_ Ta = 25°C at ae 


l(clamp) = —10 mA, 


ed =600 mA, 
See Note 3 


V (sat) Saturation voltage 


Output-clamp-diode Viclamp) = 9 


forward voltage Ta = 25°C 


ae 
| 8 
one output on 

1} maximum input Vj =5.5V 
Lert tl 
Lees 
ee Rey 
4 “64 


VF (clamp) 


1H ; Vi;=2.4V 
Ne V,;=0.4V 
input current —6.4 
ICCloff) Supply current, all outputs off All inputs at 5 V, us aa Cc 25 


SN55326, SN75326 switching characteristics, Vcc =5 V, TA = 25°C 


PARAMETER 4 TO (OUTPUT) TEST CONDITIONS 8§ MIN TYP MAX | UNIT 
t 
| W, X,Y, or Z 
tPHL P ‘ a . 


THL 


W, X, Y,orZ 


TUnless otherwise noted, Vcc = 5. 5 V,Viclamp) = 24 V- See Figure 1, 
FA typical values are at T, = 26 ¢. 
$ Under these conditions, not more than one output is to be on at any one time. 
Viper = = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
tTLH = transition time, low-to-high-level output 
tTHL =transition time, high-to-low-level output 
t, = Storage time 
VOH = High-level output voltage (after switching) 
NOTE 3: These parameters must be measured using pulse techniques. tw, = 200 us, duty cycle < 2%. 


I(sink) ¥ 500 mA, See Figure 3 


For typical characteristic curves, Figures 11 through 14 of the SN55325/SN75325 data sheet apply for these circuits. 
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TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY CORE DRIVERS 


SN55327, SN75327 electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


PARAMETER TEST CONDITIONST 


SL 


‘ | | i Voc =4.5V, I) =—10 mA 
nput clamp voitage 
IK p p voltag Ta = 28°C 


' Collectors terminal Vec1 =4.5V, Full range 
all off-state current V (col) * =24V Ta = 25°C 


Full range 
V (sat) Saturation voltage 
icone =—600 mas, Ta = 25°C 
See Notes 3 and 4 


nb og —— 


SN55327 SN75327 
MIN TYP MAX | MIN TYP? MAX 


Me 

~N 
c 
= 
=| 


IA 
oO 
Oo 


3 = 


on} = 
oo a) 


N 
fo) 
=) 


0.43 0.75 


input voltage 
High-level Address 
1H =2.4V 
input current 
V;=0.4V 
— current 
ICC(off) itis wa All inputs at 5 V, Ta = 25°C 
all outputs off | From Vcoc2 
Supply current, | From Voc | Vico!) = 6 V, \(source) = —50 mA, 
One output on | From Vec2} Ta = 25°C, See Note 3 


= 


a 


o0| a3} 

N 

° 
3 
> 


3 


'CC(on) 


SN55327, SN75327 switching characteristics, Vcc 1 =5 V, Ta = 25°C 


Collectors Vs=Vec2=15V, RL=242, Cy =25pF, 

V(col) =Vec2=20V, Ry = 100 2,Cy = 25pF, 
See Figure 4 and Note 4 

Collectors Vs = Vec2= 24 V, R_ =47 2, Cy = 25 pF, 


(sink) © 500 mA, See Figure 3 and Note 4 

TUnless otherwise noted, Vec1= Ae 5 V, Veco = 24 V. See Figure 2. 
tan typical values are at Ta = 25°C 

Under these conditions, not more iran one Output is to be on at any one time. 
Itp LH = Propagation delay time, low-to-high-level output 

tpHL = Propagation delay time, high-to-low-level output 

tTLH = transition time, low-to-high-level output 

tTHL =transition time, high-to-low-level output 

VOH = High-level output voltage (after switching) 


MIN TYP MAX | UNIT 


1€%) 
o 
ol 
o1 


ie) 

A 

Bal 
< 77) na 


ww 
Oo 
oO 
ol 


Vs—25 


NOTES: 3. These parameters must be measured using Pulse techniques. ty, = 200 us, duty cycle < 2%. 
4. A 350-Q resistor is connected between node R (pin 4) and Vec2 (pin 1) with Ring (pin 5) open. 


For typical characteristic curves, Figures 11 through 14 of the SN55325/SN75325 data sheet apply for these circuits. 
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TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY CORE DRIVERS 


schematics 


SN55326, SN75326 SN55327, SN75327 


Vcc 


V VW ¥Y ... Vec. Veer, of Vec2 bus, respectively. Resistor values shown are nominal and in ohms. 


PARAMETER MEASUREMENT INFORMATION 


ue Oren — ree 7 
icc | at wae NOTE A 
Icct iccz 
Ve Eee oo le 
a (+ mame ms a — _— 
| CLAMP W,Z| (~)-» [Weel Weer “TRint NODE 1 
Viclamp) R | 
\(sink) 


COL W, Z | 2— (+) 


| aes epecmeascenl te ras earn 
| ra i 
Lact a ies cin dpe ein “ac eet al = 
NOTE A: Rijnz is connected to Node R unless otherwise noted. 
FIGURE 1—GENERALIZED TEST CIRCUIT FIGURE 2—GENERALIZED TEST CIRCUIT 
FOR SN55326, SN75326 FOR SN55327, SN75327 
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TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY CORE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vs 
AL INPUT 
FROM OUTPUT OUTPUT 

UNDER TEST 
— 'tPLH —* 
CL = 25 pF | ; (See Note A) | L | 
| (See Note B) PHL leo— t, —el | 

OUTPUT 
LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: Zo, ~ 50 82. For testing Voy (after switching), 
ty, = 40 us, PRR = 12.5 kHz. For all other tests, ty, = 200 ns, duty cycle < 1%. 
B. Cy, includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES 


er INPUT 
FROM OUTPUT 
UNDER TEST OUTPUT 
Cy = 25 pF R_ =1002 
(See Note B) 
- OUTPUT 
LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: Zout * 50 §2, duty cycle < 1%. 
B. C, includes probe and jig capacitance. 


FIGURE 4—SWITCHING TIMES 


RES LET ALN TT TD EL FTE TTT ON TEE LETTS FOE ELI ES BILE SEALE PIE TLD EIR LI AT TTR ROT ELIS EA LEE TIEN USAID ETE E | ER RCL ESB EE ITE BRE AL RTOS EE PER ETRE EN!) 
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INTERFACE TYPES SN75328, SN75330 
CIRCUITS QUADRUPLE MEMORY SWITCHES 


BULLETIN NO. DL-S 7712458, APRIL 1977 


® Quadruple Interface for Core and SN75328 
Bubble Memories JOR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


e Characterized for Use to 600 mA 

e 24-V Output Capability 

e Output Transient Voltage Protection 
e Fast Switching Times ...40ns Typ 


e Outputs Capable of Swinging Between 
Vec2 and Ground 


e Source/Sink Base Drive Externally 
Adjustable 


e TTL-or DTL-Compatible Inputs 
e Input Clamping Diodes 


logic: A low logic level at input A turns the switch on. 


description 


SN75330 
The SN75328 and SN75330 are monolithic J OR N DUAL-IN-LINE PACKAGE 
integrated circuit memory switches with TTL logic (TOP VIEW) 


inputs that are designed for use with core and bubble 
memories. Each device contains four 600-milliampere 
memory switches and operates from two power 
supplies, one of 5 volts and the other from 4.75 volts 
to 24 volts. Each switch is similar to the SN75327 
except that the strobe circuitry is omitted, which 
allows the collectors of the output transistors to be 
assigned to individual package pins. 


Each switch can function as either source driver or 
sink driver since the voltages at the output transistor 
terminals are capable of swinging between VCc¢Q and 
ground. On SN75328 the base drive of all four output 

transistors is provided by connecting an external a a 
resistor of the appropriate value between Vcc? and 
Node R. On SN75330 the base drive of each logic: 
individual output transistor is provided by connecting NC = No internal connection 
an external resistor of the appropriate value between 

Vec2 and the corresponding Node R. By using this schematic of each input 
method the base current may usually be regulated 

within +5%, and the power dissipated by this resistor Vice 

is external to the package and allows the integrated 4k2 NOM 
circuit to operate at higher currents for a given 

junction temperature. 


A low logic level at input A turns the switch on. 


INPUT ccs cleceiey Geet 
The SN75328 and SN75330 are characterized for 


operation from O°C to 70°C. 
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TYPES SN75328, SN75330 
QUADRUPLE MEMORY SWITCHES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc1 (see Note 1) ... . 2... ee ee ee DTN 
Supply voltage, VCC2 . «6 we ee ek ek ee et et ee es 625M 
Input voltage . . . . . kk ee ee ee. BV 
Output collector voltage . 2. 2 2 we ee te ee ele kk ee kk ee ew ee ee] 6 OBEY 
Output collector current . . 2...) ee ee ee . 750 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): J package ..... 1375mW 

N package .... . 1150 mW 
Operating free-air temperaturerange . . . . . . 2... ee ee ee ee ee ee 60°C tO 70°C 
Storage temperature range ........... 0. 2. 2 2 ee ee ee ek ee ee ee . —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage .......2.2.2.2.2.2.2. +. . . . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . ........2. 2.2... 4... . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. In the J package, SN75328 and SN75330 chips are alloy-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VcCc1 . . . . ee eee ee ee ee ee ee ee) 475 5 5.25 V 
Supply voltage, VCcC2 «ww we ee ee ee ee ee) 475 24 V 
Output collector voltage . . 2... 1. we 24 V 
Output collector current . 2. 2... 1 ww ee 600 mA 
Operating free-air temperature, TA . . . . . . 1 ee ee ee 0 70 °C 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


PARAMETER 
VIH High-level input voltage 
VIL Low-level input voltage 


Vik Input clamp voltage Vec1 =4.75V, 1;=—10mA 
Moff) Collector off-state current} Vcc, =4.75V, Vico}) = 24 V, See Figure 1 
R = 2850, R =3.9 kQ, Ie; = 50 mA 
Vec1 = 4.75 V, L ext (sink) 


RL =950, R =1.3kQ, M(oi =~ 150 mA 
Veco = 15V, L ext (sink) 


Visat) Saturation voltage Ri =482, Rext = 650 2, M(sink) © 300 mA § 
Rp =322, Rext = 4380 2, M(sink) ~ 450 mMA§ 


See Figure 1, 


See Note 3 


Input current at maximum 
uF V; = 5.5V 
input voltage 
HH High-level input current Vip =24V 
Nie Low-level input current V,;=04V 


S | rrent, all 6 From V 
lccloff) Allinputsat5V, Ta =25°C cci 
outputs off From Vcc2 


Supply current, one Vicol) =6 V, (source) = —90 mA, From Vcc 
CClon) output on Ta = 25°C, See Note 3 From Vcc2 


TUnless otherwise noted, Vcc, = 5.25 V’ Veco = 24 V. 

fan typical values are at Ta = 26 C. 

§ Under these conditions, only one output is to be on at any one time. 

NOTE 3: These parameters must be measured using pulse techniques, ty, = 200 us, duty cycle < 2%. 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


TYPES SN75328, SN75330 
QUADRUPLE MEMORY SWITCHES 


switching characteristics, Vac, =5 V, Ty, = 25°C 


20 30 
15 25 


Vs=Vec2=15V, RL=242, 
Ci. = 25pF, Rext = 350 2, 
See Figure 2 


tpHL Propagation delay time, high-to-low level output 


tTLH Transition time, low-to-high level output F200 
tTHL Transition time, high-to-low level output 
Vs — 25 


Vs =Vec2= 24V, RL =472, 
Cy = 25 pF, Rext = 350 Ss? 
I(sink) ~ 500 mA, 


VOH_ High-level output voltage after switching 
See Figure 2 


pons 
| ns 
| 
a 


8 Under these conditions, only one output is to be on at any one time. 


PARAMETER MEASUREMENT INFORMATIONTt 


Vcc1 Vcc2 


Toren | | cca| 


Vcc1 Veo? NODE R(x) 


l (sink) 


@a— (+) 


TH l 
we 
os l loff 
ies ML | <— (+) 
a) cece 
| V (col) 
| > 
| 
1 
| GND 
Se. oe giao ee -|------ 
FIGURE 1—GENERALIZED TEST CIRCUIT 
T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPES SN75328, SN75330 
QUADRUPLE MEMORY SWITCHES 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


Vs 
Re INPUT 
FROM COLLECTOR —, 
OUTPUT UNDER TEST 
| Notea) | t—— tPLH——* 
CL = 25 pF erg ote A) | | 
, | "(See Note B) a a. —_— | 
OUTPUT 
LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: Zoy, ~ 50 2. For testing VOH after switching, 
tw = 40 us, PRR = 12.5 kHz. For all other tests, ty, = 200 ns, duty cycle < 1%. 
B. Cy includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES 


TYPICAL APPLICATION DATA 


external resistor calculation 


The value of Rext for any particular output current level may be determined by using the following equation: 


16(Vcc2 — VE — 2.2) 
Rext SS 
lel — 1.6 (Vec2— VE — 2.9) 


> where Ig is in MA and Re yz in kQ. 


Example 1. For le = —300 mA, Ve = 4 V, Voc2= 24 V 
Rext = 1kQ 


—600 mA, VE = 4 V, Vcc2 = 24 V 


Example 2. For le 
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Display Drivers 


e22Sl SVYX3L ‘'SVTIVO © 2t0S XOG 39!I550 1SOd 


DISPLAY 
TYPE 


AC 
PLASMA 
DISPLAYS 


GALVUYOdHOONI 


SLNIWNULSN] SVXAL 


LED 
DISPLAYS 


*Future product 


DISPLAY DRIVERS 
FOR COMMERCIAL TEMPERATURE RANGE 


INPUT DRIVERS 
POWER DEVICE PACKAGE 
DESCRIPTION | COMPATI- PER ADDITIONAL FEATURES 
SUPPLIES TYPE TYPE 
BILITY PACKAGE 
Independent addressing of each gate for serial 
V =12V and parallel applications 
maui SN75426 JN iat . 
High input impedance (typically 1 megohm) 
Vcc2 variable 30-mA clamp diodes on output 
from SN75427 J,N 
40 V to90 V AND driver (SN75426); NAND driver (SN75427) 


AXIS High-speed serially shifted data input (4 MHz max) 
DRIVERS Fast output transitions (less than 150 ns) 
Vec1=12V *SN75500 25-mA output current capability 
Output short-circuit protection 


Switches 70 V in 1.2 us 


Static shift registers can retain data on all outputs of 
Vcc2 variable SN75501 indefinitely 
from *SN75501 @ X-axis driver — SN75500 
40 V to 100 V hoe @ Y-axis driver — SN75501 (performs Y-axis 
sustaining function) 


e@ 50-mA source/sink capability 


DRIVERS me from SN75493 @ 50-mA regulated source capability 
3.2 V to 8.8 V @ Display blanking provisions 
[tov | 6 | Sn7sa92 re er 
@ 250-mA sink capability 
iar sen Je SN75492A a ae 


MOS 
Variable from e@ 250-mA sink capability 
| sw 7504 
DIGIT 3.2 V to 8.8 V @ Display blanking provisions 
; @ 100-mA sink capability 
DRIVERS Variable from 
SN75497 @ Input threshold ...2.7 V max 
2.7 V to 6.6 V ; 
e Low voltage saturating outputs (0.4 V maximum) 
Variable from @ 100-mA sink capability 
SN75498 543 
2.7 V to 6.6 V @ Input threshold ...2.7 V max 


JGIND NOILIITIS YIAING AVIdSIO 


SLINAWNULSN] SVX43] 


@zzSd SV¥X31L ‘SVTIVG * ZtIoSs XOS 3513530 1SO0d 
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DISPLAY DRIVERS 
FOR COMMERCIAL TEMPERATURE RANGE (continued) 


INPUT DRIVERS 
DISPLAY POWER DEVICE | PACKAGE 
DESCRIPTION COMPATI- PER ADDITIONAL FEATURES 
TYPE SUPPLIES TYPE TYPE 
BILITY PACKAGE 


SN75480 
HIGH-VOLTAGE 
BCD-TO-SEVEN- 
SEGMENT 


Outputs regulated to insure constant brightness 
Blanking and ripple-blanking provisions 

High off-state breakdown voltage (120 V typical) 
Designed for seven segment displays such as 
Beckman and Panaplex 11° 


GAS same features as the SN75480 plus: 
DECODER/CATHODE 
DISCHARGE Decimal point provided 
DRIVERS Variable 
DISPLAYS é Latches to hold BCD information 
from 4.75 V 7% SN75484 L 

ower supply power requirements 

cmos to15V _ 
Higher output voltage breakdown capability 


13-mA output capability 
ANODE Veeg=—55V, 
SN75481 Designed for time-multiplexed displays 
DRIVER —. 


THERMAL THERMAL 
SN75490 


PRINT PRINTHEAD 
DISPLAYS DRIVERS ows | ee SN75270 


* Future Product 
©Trademark of the Burroughs Corporation 


such as Panaplex !1° 
@ Common strobe 
e 30-mA source, 50-mA sink capability 


@ Single }@ Single ended, noninverting operation = noninverting operation }@ Single ended, noninverting operation sss | 509 | 


IGINS NOILIIIGS YIAING AVIdSIG 
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TYPE SN75270 
INTERFACE 7-UNIT MOS-TO-TTL CONVERTER AND 
CIRCUITS THERMAL PRINTHEAD DRIVER ARRAY 


BULLETIN NO. DL-S 7712061, SEPTEMBER 1973—REVISED APRIL 1977 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


e 7 Single-Ended Noninverting 
Drivers Per Package 


@ Inputs Compatible with MOS 
@ TTL-Compatible Outputs 
e = Single 5-V Supply 


1A 2A 3A 4A 5A 6A 7A GND 


description 


The SN75270 is a monolithic integrated circuit 
designed for use as a sense amplifier or thermal 
printhead driver. As a sense amplifier, the Gevice can schematic (each driver) 
be used to convert from MOS to TTL levels. As a 
thermal printhead driver, this device is used with 
EPN3600-type thermal printheads. 


The S3N75270 is characterized for operation from 
O°C to 70°C. 


GND 


Resistor values are nominal and in ohms, 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) «© 6 ww we 7V 
Input current . . . (ee eae we ew ew se SA 
Continuous total dicienttionts at - iclawd 25° C ex -air iepetiaban dasa Note 2) a = 100 0 001 
Operating free-air temperaturerange 2. 1 2 we ee ee ee OC to 70°C 
Storage temperature range ... . ee ee ee ee ee e)©6=65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J nackaus Le ee eM Bw Ke Ree wee = ©6©BOOE 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ................ 4 260°C 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, Vcc 4.75 5 5.25 V 

High-level input current, ||} 0.5 2 mA 
Low-level input current, Ij 0 0.1 mA 
Operating free-air temperature, TA 0 70 "C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 


starts On page 21, In the J package, SN75270 chips are glass mounted. 
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TYPE SN75270. 
7-UNIT MOS-TO-TTL CONVERTER AND 


THERMAL PRINTHEAD DRIVER ARRAY 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER TEST CONDITIONS YP MAX | UNIT 


MIN T 
Vcc =4.75V, lyy = 500nA, 
VOH High-level output voltage ce a 2.4 
1OH = —80 LA 
—15 
20 35 


pe 
V =4.75V, Ih =100yuA, 
VoL Low-level output voltage ce IL . V 
lol = 3.2mA 
Vo=1V 
8 " 
35 | ma | 


LOH High-level output current 


Vec=5.25V, 144 =500nA, 
Vo = 0.25 V 


V =5V, ly, = 100 pA, 
IccL Total supply current, all outputs low att ul 
O = 


switching characteristics, TA = 25°C 


PARAMETER TEST CONDITIONS 
tpLH Propagation delay time, low-to-high-level output Veco=5V, C) = 15 pF, 
tpHi Propagation delay time, high-to-low-level output R~_ = 1.5 kQ, See Figure 1 


5V 5V 5V 


R_ = 1.5 kQ 


PULSE 
GENERATOR 
(See Note A) 


2N3576 


OUTPUT 


Cy. = 15 pF 


(See Note B) 


NOTES: A. The pulse generator has the following characteristics: Zoy4 = 50 22, tr < 10 ns, te < 10 ns, PRR = 500 kHz, tw, = 500 ns. 
B. Cy includes probe and jig capacitance. 


TEST CIRCUIT 


5V 


PULSE 
GENERATOR 
Ov 
HIGH 
INPUT 
LOW 
VOH 
OUTPUT 
VOL 
VOLTAGE WAVEFORMS 
FIGURE 1 
510 TEXAS INSTRUMENTS 
INCORPORATED 
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TYPE SN75270 
7-UNIT MOS-TO-TTL CONVERTER AND 


THERMAL PRINTHEAD DRIVER ARRAY 


TYPICAL APPLICATION DATA 


TTL OUTPUT 
Note A: 
VOH = High-level output voltage of MOS device 
VBE = Base-Emitter voltage of input transistor of SN75270 
1OH = High-level output current of MOS device 
example: let VOH =4V 
1OH =1mA 
VeE = 0.7 V 
4 —-0.7 
= 3.3 kQ 
FIGURE 2—MOS TO SN75270 CONNECTION 
13 V 
- aes on aie of the 35 mesas 
1/7SN75270 | = | 
FIGURE 3—THERMAL PRINTHEAD DRIVER FOR 
THE EPN3600 THERMAL PRINTHEAD 
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INTERFACE TYPES SN75426, SN75427 
CIRCUITS AC PLASMA DISPLAY DRIVERS 


BULLETIN NO. DL-S 7712499, MARCH 1977 — REVISED AUGUST 1977 


SN75426...JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


90-V Output Swing 
e CMOS-Compatible Inputs 


@ Quad Drivers with Independent Addressing of 
Each Gate for Serial or Parallel Applications 


e High Data Input Impedance... 1MQ Typ 
e 30-mA Clamp Diodes on Output 
description 


The SN75426 and SN75427 are monolithic 
integrated-circuit plasma display drivers. The logic of 
the two drivers is complementary to permit controlled 
writing or erasing at a specified point on the display. 
The SN75426 noninverting pulser is normally near 
ground potential and is pulsed near Vec2: while 
the SN75427 inverting pulser is normally near Veco SN75427...JORN 

potential and is pulsed near ground potential. The DUAL-IN-LINE PACKAGE (TOP VIEW) 
devices are designed to accept CMOS logic input 
signals and drive one display line per output. 


There are four gates per package with individual data 
inputs. Additionally, each device has a strobe and a 
multiplex input controlling all four gates. The devices 
require two power supplies, the logic section power 
supply Veer and the high-voltage bias supply Vec2: 
Vec2 controls the magnitude of the output swing. 


Each output is designed to sustain 20-milliampere 
switching transients on the output. Each output is 
also protected by source and sink clamp diodes with 
30-milliampere current capability. Each device is 
designed to be operated at 50 kilohertz but may be positive logic: Y = AMS 
operated as high as 85 kilohertz. 


NC—No internal connection 
The multiplex and strobe inputs (inputs M and S, FUNCTION TABLE (EACH DRIVER) 
respectively) act on all four gates simultaneously and 
aid in plasma panel design. | A Ms | SN75426 | SN75427 | 
X 
Xx 
is 


L i. H 
X b H 
X L H 
H H H H L 


H=high level, L=low level, X=irrelevant 


The SN75426 and SN75427 are characterized to 
operate from O°C to 70°C. Both devices are available 
in standard 14-pin ceramic and plastic packages. 


x cm KK 


schematics of inputs and outputs 


EQUIVALENT OF EACH A, M, OR S INPUT TYPICAL OF ALL OUTPUTS 
= Vcc2 


Vcc1 


OUTPUT 
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TYPE SN75426, SN75427 
AC PLASMA DISPLAY DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vec1 ieeNoOteT) . «6 ws he es ee eee ee ew ee ee ee ew «6 
Supply voltage, Vec2 Soe eeCeRee ewe ateeeeeebeean ee @ eRe Be ewe eee et 
Input voltage, V, (see Nofe2) . 2 ec ee ee ee ew ee se TY 
Peak output current, lom (t,, = 0.1 ps, duty cycle 1%) 2. 6. ee ee ee ee ee ee ee TOMA 
Continuous output current, lo obs eewnm beeen n mewn eYR ee wR eR BRD Se | UC 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note3) . ...... 2... =. 800mW 
Operating free-air temperaturerange ....... eee ee ee ee ee ee eee ee 6O'C tO 70°C 
Storage temperature range... . . 1. ee ee ee ee ee ee ee ee ee es = 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . ............ 2... . . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . ........2.2.2. 2.4... . . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. The magnitude of the input voltage must never exceed Vec1 or 12 V, whichever is less. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts on page 21. In the J package, these chips are glass- mounted. 


recommended operating conditions 


Supply voltage, Vcc 3 
Supply voltage, Vcc2 
Strobe frequency 


Data input frequency 
Width of strobe pulse 
Operating free-air temperature, Ta 


PARAMETER TEST CONDITIONS MIN TYP MAX 


VOH High-level output voltage i" Oo CC2 cC2 V 
ViL=3V lo = -—15mA Vec2-6 Vcc2-18 
Vin =7 V, lo=1mA 2 3 

VOL Low-level output voltage V 
Vit =zs3v lo =15mMA 3.5 6 
Output high, lo = 30 mA V +08 V +1.5 

Wao trdandeceielions cc2 cc2 . 
Output low, lo = —30 mA —0.9 —1.5 


| High-level input t A V 12 V ue A 
igh-level input curren = 
e : ° M.S ai : 


1cc1 Supply current, logic section Vec1 =12V, {All inputs at 12 V 10 14 


| Supp! tout secti Vec2 =90V, {All outputs high 1.1 1.4 : 
_ current, output section 7 


ICCi(av) Average supply current, logic section tw = Sus, f = 50 kHz, 
ICC2(av) Average supply current, output section | No load 
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TYPE SN75426, SN75427 
AC PLASMA DISPLAY DRIVERS 


switching characteristics, Voc 4 = 12 V, Veco = 70 V, Tp = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
tPLH Propagation delay time, low-to-high-level output Cy = 20 pF, R_ = 100 kQ, 0.7 1.2 


tPHL Propagation delay time, high-to-low-level output See Figure 1 


PARAMETER MEASUREMENT INFORMATION 


Vcc1 Vcc2 Vcc1 Vcec2 


Cy = 20 pF 
(see Note B) 


GENERATOR 
(see Note A) 


OUTPUT 
Cy = 20 pF 
(see Note B) 


GENERATOR 
(see Note A) 


OUTPUT 


SN75427 
SN75426 


TEST CIRCUITS 


INPUT 


le tPLH > le— tPHL —o 
| | | | 
| ee ae VOH 
| | 
‘426 OUTPUT | | 
V 
OL 
: | VOH 
| 
'427 OUTPUT | 
| | | — — — VOL 
| | | 
| | | f 
VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zo y, = 50 &, PRR = 50 kHz, ty = 5 ms. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES 


Soe NSAI SNE IE SIS ATH SNL TEM DEORE IES ATT BS WBNS SEILER LAE AES CE Sd RE Sa a a EAT A aM SCARED ANS 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


515 


516 


TYPE SN75480 
chicane HIGH-VOLTAGE 7-SEGMENT 
DECODER/CATHODE DRIVER 


BULLETIN NO, DL-S 7712244, MAY 1975—REVISED AUGUST 1977 


N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Plug-In Replacement for National 
Semiconductor DS8880 


e Adjustable Output Current from 
0.2 mA to 1.5mA 


e High Off-State Output Breakdown 


Voltage (120 Volts Typical) BCD INPUTS 
e Outputs Regulated to Ensure 
Constant Brightness SLANT oe eeuT saanedd 
e Blanking and Ripple-Blanking Provisions BLANKING INPUT/ 
@ Low Power Dissipation 
© TTL-Compatible Inputs 
@ Single 5-V Supply 


CPi BI/RBO_ RBI 


INPUTS INPUTS 


logic: see function table 


functional block diagram 


(13) 
B Y (12) 
(1) 
B . . J 
BCD | E | 


INPUTS ra 
c (2) 


N 
S S ea (11) 
| | oseworpx 7-817 aa — 
0 pF] ERY Et oe 
rTP io 


(9) 
eo 


SEGMENT 
OUTPUTS 


ABCD (15) 
RIPPLE- 
(5) Y Constant-current 
BLANKING 1 > ye regulator (adjusted 


(14) | by changing Rp) 


OUTPUT 
BLANKING 


CURRENT- 

3 

iN REFERENCE| __'3)_ peoGRamMMING 
CIRCUIT INPUT 


BLANKING INPUT/_ (4) 
RIPPLE-BLANKING OUTPUT 


description 


The SN75480 is designed to decode four lines of BCD input and drive a gas-filled seven-segment display tube such as 
Beckman and Panaplex IIT displays. The design employs a 112-bit read-only memory that provides 
BCD-input-to-full-hexadecimal decoding by switching current sinks on or off in accordance with the function table. 


The output current into the current sink is adjusted by connecting an external program resistor (Rp) from Vcc to the 
current programming input in accordance with the programming curve, Figure 1. This adjustment can vary the output 
sink current from nominally 0.2 milliamperes to 1.5 milliamperes in order to drive various tube types or to permit 
multiplex operation. The sink current for the other segments is proportioned to the b-segment current to provide even 
illumination of all segments. Each sink output is regulated to ensure a constant brightness of the display with a 
fluctuating supply voltage. Typically the on-state output current varies 1% for an output voltage change of 3 to 50 volts. 
The off-state voltage applied to these current sinks can vary from 3 volts to at least 80 volts. 


The blanking input provides unconditional blanking of any output display, while the A through D inputs into the 
blanking circuit allow simple leading or trailing-zero blanking. 
tTrademark of Burroughs Corporation. 
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TYPE SN75480 
HIGH-VOLTAGE 7-SEGMENT DECODER/CATHODE DRIVER 


qa FUNCTION TABLE 


f 
Pio f> segment 
ef _f- IDENTIFICATION 


eres 
d 


DECIMAL INPUTS 
OR 
FUNCTION 


H = high level, L = low level, X = irrelevant 
TBI/RBO is wire-AND logic serving as a blanking input (BI) and/or ripple-blanking output (RBO). When RBI! and inputs A, B, C, and D are all 
low, all segment outputs go off and RBO goes to a low-level (response condition). 


schematics of inputs and outputs 


EQUIVALENT OF CP! INPUT EQUIVALENT OF BCD AND EQUIVALENT OF BI/RBO TYPICAL OF ALL OUTPUTS 
RIPPLE-BLANKING INPUTS 


Vcc Vcc 


BI/RBO 
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TYPE SN75480 


HIGH-VOLTAGE 7-SEGMENT DECODER/CATHODE DR 


IVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7V 
Input voltage: All inputs except BI/RBO . 6V 

BI/RBO . Vcc 
On-state output voltage . [-# « « 55 V 
Continuous on-state segment output current. . . 2. . . ee ee ee ee ee ee el ew) 6B MA 
Peak transient on-state segment output current (see Note 2) . . .... .. 2... . . . . . . 5SO0mA 
Continuous total dissipation . . . 2... ww ee kk ek ee ee e)~6600 MW 
Operating free-air temperature range . . . . . we ee ee ee ee ee ee ee ee OC tO 70°C 
Storage temperature range. . . . . . ee ee ee ee ee ee ee ee ee e)~6=65°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds. . . . . . . . we ke ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. In all applications, peak transient segment current must be limited to 50 mA. This may be accomplished in d-c applications by 
connecting a 2.2 k{2Q resistor from the anode-supply filter capacitor to the display anode, or by current limiting the anode driver 
in multiplex applications (See Figure 4). 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, VCC 2 ww kk kk ek ke 4.75 5 5.25 V 
Off-state outputvaltage . . . 2 2 8 8 oH 8 OR we eh em we el le le 80 V 
On-state output voltage 2 ww wk 3 50 V 
Operating free-air temperature... . 1 ww ee ee 0 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPT MAX |UNIT 
VIH High-level input voltage ov | 


Off-state output 


V 
BPO 5 nice voltage 


Rp = 18.1k2 | 0.18 0.20 0.22 
Rp = 7.03 k2 | 0.45 0.50 0.55 
lO(on)b Segment-b on-state output current mA 


Rp = 3.4 kQ 


1.35 1.5 1.65 


1 1121.25 1.38) 
-Olon) normalized to = All outputs at 50 V, 
'Olon)b Segment d 0.9 1.00 1.1 


TA= 25°C 


b-segment current 
— 099110121 


| li tesiine Vcc =5.25V, V)=5.5V 7 400] wA 
n t rrent = 2. A = Ds 
ileal except BI/RBO ce 
High-level Any input 
ne ve ane Vcc =5.25V, Vyp=2.4V uA 
input current except BI/RBO 
Low-level Any input 0.4 -0.6 
except BI/RBO | Vcc =5.25V, V,)=0.4V mA 


input current BI/RBO 


Segments a, f, & g 0.84 0.93 1.02 
Segment output currents Veo =5V, 


TAI typical values are at Vcc = 5 V, Ta = 25°C. 
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TYPE SN75480 
HIGH-VOLTAGE 7-SEGMENT DECODER/CATHODE DRIVER 


switching characteristics, Vcc = 5 V, Ta = 25°C 


Turn-on time of segment outputs from RBI 
Propagation delay time, low-to-high-level RBO from RBI 


tPHL Propagation delay time, high-to-low-leve!l RBO from RBI 


TYPICAL CHARACTERISTICS 


NORMALIZED 


anes er ae etree SEGMENT ON-STATE CURRENT roids aia 
vs 
PROGRAM RESISTOR 2 FREE-AIR TEMPERATURE OUTPUT VOLTAGE 

N 
2 Vcc =5V 
Vo=50V 

< - 19 = 0.2 mA to 1.5mA 

F 2 Rp has zero temperature < 

= > coefficient E 

: 2 I 

3 3 3 

8 E 2 

= £ 5 

: i ¢ 

E 2 2 

Dp oo 

B a 
6 
€ 
a 
5 é 0 20 40 60 80 100 120 140 

Rp—Program Resistor—kQ Ta—Free-Air Temperature— C Vo—Output Voltage—V 
FIGURE 1 FIGURE 2 FIGURE 3 


TYPICAL APPLICATION DATA 
200 V MAX 


(See Note 3) 0.1 uF 2.2 kQ , 
T iSee Hote 4) BECKMAN OR 
PANAPLEX I! 
DISPLAY 


COUNT A SN7493A_ gg 
INPUT ze BINARY 
COUNTER QC 


FIGURE 4—HEXADECIMAL DISPLAY 


NOTES: 3. This voltage must be adjusted for the type of display used to ensure that the on-state and off-state voltages do not exceed 55 V 
and 80 V, respectively, at the outputs of the SN75480. 
4. In all applications, peak transient segment current must be-limited to 50 mA, This may be accomplished in d-c applications by 
connecting a 2.2-kQQ resistor from the anode-supply filter capacitor to the display anode, or by current limiting the anode driver in 
multiplex applications, 
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INTERFACE TYPE SN75481 
CIRCUITS ANODE DRIVERS FOR GAS DISCHARGE DISPLAYS 


BULLETIN NO. DL-S 7512514, APRIL 1975 


N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 
e MOS-Compatible Inputs 


INPUTS 
e Designed for Use with 


Panaplex IIT Displays 
e 55-Volt Operation 


6A Vss 


e 13-mA Output Capability 


description 


The SN75481 is a hex digit driver designed to be used 
as an anode driver for Panaplex II? gas discharge 
displays. The guaranteed 55-volt minimum 
breakdown voltage, MOS compatible inputs, and six Ou TruTS 
drivers per package make it ideally suited for time- 
multiplexed calculator displays. RIND RESTS) STEALS, 


When the input is open or low (~Vpp), the output will be off and at approximately VEE. When the input is high 


(~Vss), the output will be on and at approximately Vss—2 volts. Each output is designed to supply up to 
13 milliamperes when in the on state. 


The SN75481 is characterized for operation from 0°C to 70°C. 


schematic (each driver) 


TO OTHER DRIVERS 


INPUT 


VBB 


10 kQ 
TO OTHER 
DRIVERS 


35 kQ 


“EE OUTPUT 


Tt Trademark of Burroughs Corporation. 
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TYPE SN75481 
ANODE DRIVERS FOR GAS DISCHARGE DISPLAYS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VBB tIseg Note I) s 5 2 2 se 8 ee ee we ee ee ee ee HR Oe He ew 8 —25 V 
Slnpig voltage. WEE 6 ce ee bd ee ee ee eH eae ee ce | SOY 
Input voltage ; VBB 
Continuous output current ee eee ewe keene revere er eee et —20mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . . ........ . 800mW 
Operating free-air temperature range... 1 1 ee ee 0°C to 70°C 
Storage temperature range -e eee eee eee eae eee ees —65°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds cheeekhaeaewpe see £6 & Oe we ee 260°C 


NOTES: 1. All voltage values are with respect to Vcc. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 21. 


electrical characteristics over recommended operating free-air temperature range, 
Vss = 0, VeB = —18 V, VEE = —55 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 


V;=VssthruikQ, VpeR=—9V, 

VOlon) On-state output voltage eo A _ 0 —3.5 
o=—tem 
ly, = 100 nA, Veg =—9V, 

VOloff) Off-State output voltage si : ae —53 55 
O = 

H 
5 ; ef . One input to Vsg thru 100 22, a5 P 
uU current from —3. 

BB a BB All other inputs open, IQ =—12 mA " 
One input to Vgg thru 100 22, 

lEE Supply current from VEE —3 | mA 
All other inputs and all outputs open 
One input to Vss thru 1 kQQ, 

Iss Supply current from Vssg 20 | mA 
All other inputs open, Ig =—12 mA 
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TYPE SN75481 
ANODE DRIVERS FOR GAS DISCHARGE DISPLAYS 


Vo—Output Voltage—V 


Vo—Output Voltage—V 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
VS vs 
INPUT VOLTAGE INPUT VOLTAGE 
Vss=0V 
VEE =—55V 
Ta =25 °C 
hy No load 
b 
g 
C 
> 
5 
2 | 
=) 
3 | 
O 
> 
-25 -20 -15 -10 -5 0 5 
V|—Input Voltage—V V;—Input Voltage—V 
FIGURE 1 FIGURE 2 
OUTPUT VOLTAGE ON-STATE OUTPUT VOLTAGE 
vs VS 
INPUT CURRENT OUTPUT CURRENT 


Vgs=0 
Veg =—55 V 


VO(on)—On-State Output Voltage—V 


—0.1 0 0.1 0.2 0.3 0.4 0.5 —14 -12 -10 -8 -6 -4 -2 0 2 
|j—Input Current—mA 1o—Output Current—mA 
FIGURE 3 FIGURE 4 
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TYPE SN75481 
ANODE DRIVERS FOR GAS DISCHARGE DISPLAYS 


TYPICAL CHARACTERISTICS 


INPUT CURRENT 
vs 


OUTPUT CURRENT 


INPUT CURRENT 
vs 


INPUT VOLTAGE 


Veg =—18V 
Vee =—55 V 
No load 


1j—Input Current—mA 
1j—Input Current—mA 


—25 -—20 -15 10 —5 0 5 —14 -12 -10 -8 -6 -4 -2 0 2 
Vj—Input Voltage—V 1o—Output Current—mA 
FIGURE 5 FIGURE 6 


TYPICAL APPLICATION DATA 


SN75481 
ANODE DRIVER 


DIGIT DRIVE 


TO OTHER DIGITS 


PANAPLEX lI 


DISPLAY PANEL NUMERIC PANEL 


SN75480 


SEGMENT DRIVE CATHODE DRIVER 
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FUTURE PRODUCT TYPE SN75484 
TO BE ANNOUNCED HIGH-VOLTAGE 7-SEGMENT 


LATCH/DECODER/CATHODE DRIVER 


MAY 1977 


N 
e Output Current Adjustable From DUAL-IN-LINE PACKAGE (TOP VIEW) 


0.1 mA to4mA 


e High Off-State Output Breakdown Voltage 
(150 Volts Typical) 


SEGMENT OUTPUTS 


e Input Data Latches 


e Blanking Input Provided raf — 
eer . OUTPUTS 

e@ P-N-P Inputs For Minimal Input Loading se inate 

e Low Power Dissipation DECIMAL POINT - 

e Inputs Compatible With TTL, MOS, and CMOS BLANKING INPUT BI eal i gail 

CURRENT- 
e Supply Voltage Variable Over Wide PROG Sens cpl 
Range... 4.75 V to 15 V 
e Decimal Point Output Provided BI ENABLE D 
e Suitable For Multiplex Operation as 


INPUTS 


functional block diagram 


ENABLE 
> (14) 


LZ] 
+ 


(8) (13) 


(12) 
(2) 


Doo 
5 
BCD 
INPUTS 
ke O 
‘ (3) Lam 


(7) 


(11) SEGMENT 


READ-ONLY OUTPUTS 


MEMORY 


£10) 


‘Pre 


(16) Constant-current 
f Ni regulator (adjusted 
by changing R,,) 
(15) 


OUTPUT 
BLANKING 


- 


DECIMAL 1 
ae i“ DECIMAL 
he + oN 
OUTPUT 
BLANKING (5) 
INPUT > 
CURRENT (4) REFERENCE 
PROGRAMMING CIRCUIT 
INPUT 
description 


The SN75484 is designed to decode four lines of BCD data and drive a gas-filled seven-segment display tube such as 


Beckman and Panaplex IIT displays. Latches are provided to store the BCD and decimal point data while the enable 
input is at a low-level voltage. 


The design employs a read-only memory to provide output decoding for the BCD digits 0 to 9. For input data greater 
than BCD 9, the segment outputs are blanked. Each sink output is regulated to ensure a constant brightness of the 
display even with a fluctuating supply voltage. The on-state output current is essentially constant over the output 
voltage range of 4 volts to 80 volts. Each current sink is ratioed to the ‘’b’’ segment output current as required for even 
illumination of all segments. 


TT rademark of Burroughs Corporation. 
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TYPE SN75484 
HIGH-VOLTAGE 7-SEGMENT LATCH/DECODER/CATHODE DRIVER 


description (continued) 


Output currents may be varied from 0.1 mA to 4 mA for driving various displays. The output current is adjusted by 
connecting an external programming resistor (Rp) from the current programming input to ground. 


The blanking input provides unconditional blanking of all segment outputs including the decimal point output. 


The enable input allows data to be stored internally while input data is changing. When enable is at a high-level voltage, 
the outputs will reflect conditions on the A, B, C, D, and DP inputs. A transition from a high-level voltage to a low-level 
voltage at enable will cause the input data at the transition time to be latched. In the latched state, the A, B, C, D, and 
DP inputs are in a high-impedance state to minimize input loading. 


qa FUNCTION TABLE 


"Lg fe SEGMENT 
ef [- '!DENTIFICATION 


d 


DECIMAL pp BCD INPUTSt SEGMENT OUTPUTS DP 
OR OUT- | DISPLAY 
FUNCTION : PUT 


a b c d e f 
ON ON ON ON ON ON 


0 


rs 


OFF ON ON’ OFF OFF OFF 


.! = 


ON ON OFF ON OFF 


= 
ty 


ty 


ON ON ON ON OFF 


~ 


~ 


OFF ON ON OFF ON 


~ 
ix 


ON ON ON ON 


- 


— 


{ ~.! a) 


ON ON ON ON 
ON ON 
ON ON 


~ 
= 


ON 


- 


1 < xX x< x< x xX x x< x< x x«*~ XK x x< x x 
ay 


O 
7 


“ea ¢ HBT rt rst r= FT FE rt rf ris 
O 
z 


x SM KM EZ ET ET BT ZF FE HZ ZT PF PP PP ee Or Cr 
x ~*~ x EF Bae TFrrrer iz &zzr Fr fF Fo 
x KX KX FE TF rrezztirrieirrereziizttr ris 
& & FET ZH LT ET TFT EF EZ £ ££ EE EF EC TE XT £ 


X 
Xx 
Xx 
X 
Xx 
Xx 
Xx 
Xx 
X 
Xx 
Xx 
Xx 
Xx 
X 
X 
Xx 
Xx 
H 
L. 


H = high level, L = low level, X = irrelevant 


TT able is valid for the indicated BCD and decimal point inputs while enable is high. See description. 
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INTERFACE TYPE SN75490 
CIRCUITS THERMAL PRINTHEAD DRIVER 


BULLETIN NO. DL-S 7712513, MAY 1977 


Inputs Compatible with TTL and JORN 


5-V CMOS DUAL-IN-LINE PACKAGE 


(TOP VIEW) 
@ 30-mA Source Current Capability 


e@ 50-mA Sink Current Capability 
e Standard Supply Voltages...+5V 
@ Six Positive-AND Drivers per Package 


e Common Strobe 


“— si8 ’ 5 3 5 
These circuits are designed to drive many of the 
popular thermal printheads including the EPN5200 
and EPN3620. The SN75490 features six AND 
= i) ee = = 
EslististGististi 


drivers with common strobe. Each driver has a 4 — 
totem-pole output with a nominal voltage range of = —_ 
—4.75 V to 3.5 V. 7 


The SN75490 is characterized for operation from O°C 
to 70°C. 


schematic (each driver) 
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TYPE SN75490 
THERMAL PRINTHEAD DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Voce (see Nofe1) . . « cs ea owe ee ee ee he lhl th th eh ct EV 
Supply voltage, VCC— (see Note 1) 'reRe See Hee CRE eR SERRE SR EH eRe Pe eee 
High-level output current (ce ewe ee eK De ee Rw Re et ee we ee we ee ke cs SRA 
Low-level output current ak ew ee ee oe ke ee Ow ek ee ke oh ee ow oe oe | |C 
Input voltage +. eee eee hk ee ee kh ee ew ee ee 5.25 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) .......2.2.2.+.2.~.1W 
Operating free-air temperature range... .. . ee ee ee ee ee ee ee ee ee) 60°C tO 70°C 
Storage temperature range... .. .. 1. ee ee ee ee ee ee es —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . .......... 4.4... . . . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .......... 2... 4. 4. 2. . 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which begins on page 21. In the J package, SN75490 chips are glass-mounted. 


recommended operating conditions 


supply voltage, Vcc+ . - ss 2 ee we ee ee 4.75 5 5.20 V 
supply voltage, VCC «6 kk i ee te | CUE —5 —5.25 V 
High-level output current, |O}j «© «© «© «3 6 6 ee we 6 ee eh —30 mA 
Low-level output current, IOL ...... 2... 6 ee ee ew ee ee 50 mA 
Operating free-air temperature, TA... ... . eee ee ee ee 0 70 "tC 


electrical characteristics over recommended operating free-air temperature range, Voc, = +5 V 
(unless otherwise noted) 


VOH High-level output voltage 


Vcec+ = 4.75 V, 
Vec+=5V, 1IOH = —30 mA 


Vec— = —4.75 V, lot = 50mA 
V Low-level output voltage (see Note 3) 


OL 
A inputs 
WH High-level input current V 
S input 
IL i 


Vec—=—-5V, lot =50mA 


Ow-level input current =U, 
| 


Supply current from Vcc+, 
Icc+(H) ; 
all outputs high 


=+5.25V, Vj; =5V 
Supply current from Vcc_, 
Icc—(H) ; 
all outputs high 
Supply current from V 
leostl} pply CC+ 40 58 
all outputs low +5.25V. Vi=04V 
= +5, , Vy =0. 
Supply current from Vcc_, 
ise} pply CC 40 —58 


all outputs low 


T All typical values are at Vcc+ = +5 V, Ta = 25°C. 
NOTE 3: The algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic 
voltage levels only, e.g., if —4.4 V is a maximum, the typical value is a more negative voltage, 
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TYPE SN754$0 
THERMAL PRINTHEAD DRIVER 


switching characteristics, Voc, = +5 V, Tp = 25°C 


PARAMETER TEST CONDITIONS | MIN TYP MAX | UNIT 
a ee ce 


tPLH Propagation delay time, low-to-high-level output 


CL = 15pF, 


Ri = 120 Q, 
tTLH Transition time, low-to-high-level output See Figure 1 


tPpHL Propagation delay time, high-to-low-level output 


tTHL Transition time, high-to-low-level output 


PARAMETER MEASUREMENT INFORMATION 


PULSE GENERATOR OUTPUT 


(See Note A) 


Ry = 1202 


CL = 15pF 
(See Note B) 


TEST CIRCUIT 


OUTPUT 


10% 


koe tT LH tTHL +--+ 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoyz = 50 82, f = 100 kHz, ty, = 1 Us, tr < 10 ns, te < 10 ns. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES 


TEXAS INSTRUMENTS 529 


INCORPORATED 
POST OFFICE BOX 5012 »* DALLAS, TEXAS 75222 


TYPE SN75490 
THERMAL PRINTHEAD DRIVER 


TYPICAL APPLICATION DATA 


TEMPE RATURE- 
COMPENSATING 
DIODE 


SN75490 EPN3620 
THERMAL 


PRINTHEAD 


TIMING 
AND 
LOGIC 


SN75490 


PRINTHEAD MATRIX 
ADDRESS LINES 


FIGURE 2—PRINTER SYSTEM BLOCK DIAGRAM USING SN75490 DRIVERS AND 
EPN3620 THERMAL PRINTHEAD 


Vcc 


| 
| 
| 
= 


EPN3620 


SN75490 
DRIVERS 


FIGURE 3—DIAGRAM SHOWING THE CONNECTION WITH ONE OF THE MESAS OF THE EPN3620 


For a detailed description of the EPN3620 thermal printhead, see data sheet DL-S 7712505 and Texas Instruments Application Report,Bulletin 
CA-190. 
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INTERFACE TYPES SN75491, SN75491A, SN75492, SN75492A 
CIRCUITS MOS-TO-LED DRIVERS 


BULLETIN NO. DL-S 7711769, OCTOBER 1972—REVISED MAY 1977 


QUAD SEGMENT DRIVER AND HEX DIGIT DRIVER FOR INTERFACING 
BETWEEN MOS AND LIGHT-EMITTING-DIODE (LED) DISPLAYS 


SN75491, SN75491A 
N DUAL-IN-LINE PACKAGE (TOP VIEW) 


e  50-mA Source or Sink Capability ('491, '491A) 
@ 250-mA Sink Capability ('492, '492A) 

e Rated for 10-V Operation ('491, '492) 

e Rated for 20-V Operation ('491A, '492A) 

® Low Input Current for MOS Compatability 

& Low Standby Power 

3 High-Gain Darlington Circuits 


_ SN75492, SN75492A 
description N DUAL-IN-LINE PACKAGE (TOP VIEW) 


The SN75491, SN75491A, SN75492, and SN75492A 
are monolithic integrated circuits designed to be used 
together with MOS integrated circuits and common- 
cathode LED's in serially addressed multi-digit 
displays. This time-multiplexed system, which uses a 
segment-address-and-digit-scan method of LED drive, 
minimizes the number of drivers required. 


The SN75491 and SN75491A are quadruple segment 
drivers. The SN75492 and SN75492A are hex digit 
drivers. The SN75491 and SN75492 are characterized 
for operation to 10 volts. The SN75491A and 
SN75492A are characterized for operation to 20 volts. 


schematic 


SN75491, SN75491A (each driver) SN75492, SN75492A (each driver) 


C Y 
(3, 5, 10, 12) 


(1, 2,6, 7,9, 13) 


(1, 7,8, 14) (14, 3,5, 8, 10, 12) 


A 


(2,6, 9, 13) 
E 


(11) 
TO OTHER (11) TO OTHER 


Vv 
DRIVERS SS 
TO OTHER DRIVERS 


DRIVERS GND DRIVERS GND 
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TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Input voltage range (see Note 1) 
Collector (output) voltage (see Note 2) 
Collector (output)-to-input voltage 
Emitter-to-ground voltage (Vj = 5 V) 


mA 
Continuous total dissipation at (or below) 25°C mW 
free-air temperature (see Note 3) 


C 
C 


NOTES: 1. The input is the only device terminal that may be negative with respect to ground, 
2. Voltage values are with respect to network ground terminal unless otherwise noted. 


3. For operation above 25 C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts on page 21. 


‘491, ‘491A electrical characteristics, VSs = 10 V for SN75491, Vss = 20 V for SN75491A, 
TA = 0°C to 70°C (unless otherwise noted) 


Input = 8.5 V through 1 kQ, 
Ic=50mA, Ty =25°C 


Input = 8.5 V through 1kQ, VeE=5V, 
Ic =50mA 


VE=5V, 


VCE(on) On-state collector-emitter voltage 


0.9 Lz 
Vc=Vss, Ve =0, 1) =40 uA 
Vo=Vss.Ve=0,-vizo7V_| ——~i10 | 
a Vi=Vss, Ve=0, [491 2233 
1 Input current at maximum input voltage 

Ic =20mA ‘A91A 4.7 6.5 


'492, ‘492A electrical characteristics, VSS = 10 V for SN75492, Vss = 20 V for SN75492A, 
TA = 0°C to 70°C (unless otherwise noted) 


Vv 
IC(off) Off-state collector current MA 
mA 


> 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
a Input = 6.5 V through 1k2, lop = 250 mA, 0.9 12 
VOL Low-level output voltage Ta = 25°C , V 
Input = 6.5 V through 1k2, lop = 250 mA PBT 
‘i pik 
1OH High-level output current You" Vea, V/=05¥ 
| V V | 20 mA 2.2 3.3 A 
. . = a m 
| Input current at maximum input voltage | SS. OL m A92A a7 65 
Tall typical values are at Ta = 25°C 
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TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 


SN75491, SN75491A switching characteristics, VSS = 7.5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 
tp_H Propagation delay time, low-to-high-level output (collector) Vip =4.5V, Ve =0, | 100s | 
tpH Propagation delay time, high-to-low-level output (collector) R,_ = 2002, Cy = 15pF 


SN75492, SN75492A switching characteristics, VSS = 7.5 V, TA = 25°C 
PARAMETER 


tp_H Propagation delay time, low-to-high-level output Vin =7.5V, RL = 39 Q, 300 Fons | 
tpHL Propagation delay time, high-to-low-level output Cy. = 15 pF 30 | ons | 


PARAMETER MEASUREMENT INFORMATION 


SN75491, SN75491A 
7.5V 


200 £2 <10ns —of be— el es ne 
PULSE OUTPUT [| | = Vi 
GENERATOR CL = 15 pF 90% 90% 
(See Note A) (See Note B) INPUT 
= = = OV 
| VOH 
SN75492, SN75492A j 
75V | 
OUTPUT | 
— | 
= 392 ; | ! —l— ———- VoL 
PULSE ; | | | 
GENERATOR OUTPUT ; | | l 
(See Note A) Cy = 15 pF tPHL firey ——— tPLH 
(See Note B) 
TEST CIRCUITS VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Z5y44 = 50 §£2, PRR = 100 kHz, ty, = 1 us. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—PROPAGATION DELAY TIMES 


TYPICAL CHARACTERISTICS 


INPUT CURRENT 
vs 
INPUT VOLTAGE 


Vss = 10 V ('491, ‘492) 
Vss = 20 V ('491A, '492A) 
lo = 20mA 

Ve = 0 ('491A, ‘491A) 
Ta =25°C 


7 ry 
0 Pa 
0 2 4 6 8 


10 12 14 16 18 20 


1;—Input Current—mA 


V;—Input Voltage—V 


FIGURE 2 
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TYPES SN75491, SN75491A, SN75492, SN75492A 


MOS-TO-LED DRIVERS 


i¢—Collector Current—mA 


\¢—Collector Current—mA 


VCE (on)—On-State Collector-Emitter Voltage—V 


SN75491, SN75491A 
COLLECTOR CURRENT 
vs 


TYPICAL CHARACTERISTICS 


INPUT CURRENT 
250 
200 
< 
€ 
3b 
5 150 
5 
rs) 
} 
= 100 
> 
° 
2 
50 
0 
0 40 80 120 160 200 0 
1y—Input Current—pA 
FIGURE 3 
SN75491, SN75491A 
COLLECTOR CURRENT 
vs 
INPUT VOLTAGE 
250 
200 
<x 
E 
i 
5 150 
5 
oO 
3 
2 100 
5 
° 
2 
50 
0 
0 0.5 1.0 1.5 2.0 2.5 0 


V j—Input Voltage—V 


FIGURE 5 


SN75491, SN75491A 


ON-STATE COLLECTOR-EMITTER VOLTAGE 
vs 


COLLECTOR CURRENT 


0.2 


Ve =0 
Input = 


\c—Collector Current—-mA 


FIGURE 7 


3.5 V thru 1 kQ P| ff 


Oo 5 10 15 20 25 30 35 40 45 50 


Voy_—Low-Level Output Voltage--V 
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SN75492, SN75492A 


OUTPUT CURRENT 
vs 


INPUT CURRENT 


50 100 150 200 250 300 
1j-—Input Current—yA 


FIGURE 4 


SN75492, SN75492A 

OUTPUT CURRENT 
vs 

INPUT VOLTAGE 


0.5 1.0 1.5 2.0 2.5 
V;- Input Voltage—V 


FIGURE 6 


SN75492, SN75492A 
LOW-LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT 


Vss = 10 V 
Input = 6.5 V thru 1kQ 


50 100 150 200 250 
|Q—Output Current—mA 


FIGURE 8 
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TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 


TYPICAL APPLICATION DATA 


Figure 9 is an example of time multiplexing the individual digits in a visible display to minimize display circuitry. Up to 
twelve digits, each of which use a seven-segment display with decimal point, may be displayed using only two 
SN75491 and two SN75492 drivers. 


- 
| 
\ 
SN75491 
sa | 2 of 8 QUAD SEGMENT 
| 1 drivers | DRIVER 
shown | (2 PACKAGES) 
| | 
| | 
| | 
= | 
5 ___ __ GNI Ms | 
g8 | 
4S | 
go | 
ot | ee ee 
g 5 l This point DP ; 
Fo is connected TIL360 
| 
5 | to all A segments | 6-DIGIT 
| | of altdigits. | | MONOLITHIC 
| ae 
i  oerecenene sieniieciaeonl 
me | 
pil 
| 
| “] 
I | 
is la 2 of 12 | sN75492 
drivers HEX DIGIT 
shown | priver 
(1 unused) | (2 PACKAGES) 


r------ 


FIGURE 9—INTERFACING BETWEEN MOS CALCULATOR CIRCUIT 
AND LED MULTI-DIGIT DISPLAY 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


535 


TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 


TYPICAL APPLICATION DATA 


SN75491, SN75491A, 
SN75492, OR SN75492A 


SN75491, SN754914, 
SN75492, OR SN75492A4 


INPUT 


= ‘492, 492A = 492, ‘492A 


FIGURE 10—QUAD OR HEX RELAY DRIVER FIGURE 11—QUAD OR HEX LAMP DRIVER 


INPUT 


FIGURE 12—MOS-TO-TTL LEVEL SHIFTER FIGURE 13—QUAD HIGH-CURRENT N-P-N 
TRANSISTOR DRIVER 


INPUT 


SN75491, SN75491A . 
SN75492, OR SN75492A 


INPUT 


SN75491,SN75491A'. = 
SN75492,OR SN75492A 


492, 492A 


NOTE A: This circuit may be used as a digit driver for common- 492, 492A 


‘anode LED displays. 


FIGURE 14—QUAD OR HEX HIGH-CURRENT FIGURE 15—BASE/EMITTER SELECT N-P-N 
P-N-P TRANSISTOR DRIVER TRANSISTOR DRIVER 
57 
536 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 


TYPICAL APPLICATION DATA 


INPUT 1 INPUT 2 


SN75491, SN75491A, 
SN75492, OR SN75492A 


STROBE 
INPUT 


| 
| 
| 
| 
| 
eee 


= ‘492, ‘4924 


FIGURE 16—STROBED “NOR” DRIVER 


5V 


OUTPUT 
= 50 22 
NONINVERTING 
INPUT 
1/4 SN75491 OR SN75491A 
INVERTING 
INPUT 9 
5kQ 
—-5V 
FIGURE 17—SN75491/SN75491A USED AS AN INTERFACE CIRCUIT BETWEEN THE BALANCED 
30-MHz OUTPUT OF AN RF AMPLIFIER AND A COAXIAL CABLE 
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INTERFACE TYPES SN75493, SN75494 
CIRCUITS MOS-TO-LED SEGMENT AND DIGIT DRIVERS 


BULLETIN NO. DL-S 7712454, MAY 1977 


e Low Input Current for MOS SN75493 
Compatibility N DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Low-Voltage Operation 4Y 4REF 4A 3A 3REF 
e Low Standby Power 


e Display Blanking Capability 
additional SN75493 features 


e 50-mA Source Capability 
e Output Current Regulation 
e Quad High-Gain Circuits 


additional SN75494 features 


® 250-mA Sink Capability logic: Y = AE 


e Low-Voltage Saturating 
Outputs 


e Hex High-Gain Circuits 


SN75494 
N-DUAL-IN-LINE PACKAGE (TOP VIEW) 


description 


The SN75493 and SN75494 are designed to be used 
to interface between MOS integrated circuits and 
LEDs in serially addressed multidigit displays. These 
two devices are similar in operation to the SN75491 
and SN75492, but have several advantages over those 
earlier circuits. The SN75493 and SN75494 can be 
operated at lower supply voltages and, therefore, 
reduce power consumption. The SN75493 is designed 
to give relatively constant current through an external 
resistor, independent of supply voltage. The enable 


: ; logic: Y = AE 
ing input. 
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TYPES SN75493, SN75494 
MOS-TO-LED SEGMENT AND DIGIT DRIVERS 


schematics 
75493 75494 
SEGMENT DRIVER DIGIT DRIVER 
Vcc 
Vgg Vec TO OTHER 
: 1 OF 6 DRIVERS DRIVERS 
TO OTHER 
1 OF 4 DRIVERS DRIVERS 
| Y 
ts | 
, | 
Vss 
Y 

REFo | 

—_—_———_—— TO OTHER 
TO OTHER DRIVERS DRIVERS 
COMMON TO COMMON TO 
4 DRIVERS poe 
a 5k 
E i 
Vpp Vop 


NOTES: A. The Vgg terminal of the SN75494 must be connected to the most positive voltage that is applied to the device. 
B. Resistor values shown are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN75493 SN75494 UNITS 


Supply voltage, Vcc (see Note 1) 


Supply voltage, Vss 


Off-state output voltage a 
Input-to-reference voltage a ee ee ee 
Continuous output current (each driver) | = =650———i«dE 250 || mA 
Continuous Vpp current FT 600s | mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range 


Lead temperature 1/16 inch from case for 10 seconds 


NOTES: 1, All voltage values are with respect to the most negative device terminal, Vpp, unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 21. 


recommended operating conditions 


Operating free-air temperature, Ta | 0 70 | 
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TYPES SN75493, SN75494 
MOS-TO-LED SEGMENT AND DIGIT DRIVERS 


SN75493 electrical characteristics, Vcc = 8.8 V, Vss = 8.8 V, Tp = 0°C to 70°C (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
A at 8.8 V, REF at OV, E atOV 1.7 2.5 
A input r 
Y to OV thru 50 2 E at 8.8 V 


= imour | 2t OY Eat 88 V, mA 
inpu 

Pur TREF atOV,  YatOV se ai 

Vcc =3.2 V, Vss =6.5 V, 


A to6.5 V thru 1 k®Q, E to 8.8 V thru 100 ka, 
REF at2.15V, Yto2.15V thru502 


A to 8.8 V thru 100 kQ, E atOV, 
A at 8.8 V, E to6.5 V thru 1 kQ, ae 
Vcc =3.2 V, Vss = 6.5 V, 


On-state output voltage | A to 6.5 V thru 1 kQ, E to 8.8 V thru 100 kQ, 
REF open, IO(on) = 60 mA 


All A inputs at 0 V, Eat OV, 

All A inputs at 8.8 V, E to 8.8 V thru 100 kQ, 
REF at2.15V, YtoOVthru 50 2 

Vec =O0V, All A inputs atOV, EatOv, 


SN75494 electrical characteristics, Vcc = 8.8 V, Vsg = 8.8 V, Ta = 0°C to 70°C (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN mel MAX | UNIT 


A at 88 V, Eat 88V 


Input current 


On-state 


1O(on) BZ tf mA 


Output current 


Off-state output 
\Oloff) current (from 
Y to Vpp) 


Current into 
Vcc terminal 


Current into 
Iss 


Vss terminal 


A input 


Off-state output 


Vcc =3.2V, Aat88V, E to 8.8 V thru 100 kQ, 


Input current 


lOloff) current (from 
Y to Vpp) 


On-state 


V 
Olon) output voltage 


A to 8.8 V thru 100 kQ, Eat OV, 

Y at 10 V 

Vcc =3.2V, Vss=6.5V, A to 6.5 V thru 1 kQ, —e 
One A input at 8.8 V, Eto 6.5 V thru 1 kQ, 


A at 8.8 V, E to 6.5 V thru 1k, =n 
Be 0. 
Eto 6.5 V thru 1 kQ, loL = 250 mA n 


Current into 


Vcc =3.2V, Eat8.8V 

Y at 10 V 

One A input to 8.8 V thru 100 kQ, Eat OV, 
All other A inputs at 0 V 


icc 


All other A inputs at 0 V 
One A input at 8.8 V, EatOV, 20 
All other A inputs at 0 V 
t into V = 
Iss ene ee Voc =3.2V, EatOV, All A inputs at 0 V 
terminal 


TAIl typical values are at Ta = 25°C. 


Vcc terminal 
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TYPES SN75493, SN75494 
MOS-TO-LED SEGMENT AND DIGIT DRIVERS 


TYPICAL APPLICATION DATA 


Figure 1 is an example of time multiplexing the individual digits in a visible display to minimize display circuitry. Up to 
twelve digits, each of which use a seven-segment display with decimal point, may be displayed using only two SN75493 
and two SN75494 drivers. 


V1 


V2 


| SN75493 
QUAD SEGMENT 
DRIVER 

(2 PACKAGES) 


0.7 
iO“ RL 


TMS 0100 SERIES 
CALCULATOR CIRCUIT 


This 

point is TIL360 
connected 6-DIGIT 
toallA 

segments MONOLITHIC 
of all LED DISPLAY 
digits. (2 PACKAGES) 


= 


D1 


2 of 12 SN75494 
a drivers HEX DIGIT 
| shown DRIVER 
| (2 PACKAGES) 


FIGURE 1—INTERFACING BETWEEN MOS CALCULATOR CIRCUIT 
AND LED MULTIDIGIT DISPLAY 


NOTE: Operating ranges of V1 and V2 are 6.5 V to 8.8 V and 3.2 V to 8.8 V, respectively. 
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TYPES SN75497, SN75498 
MOS-TO-LED 7- OR 9-CHANNEL DRIVERS 


BULLETIN NO. DL-S 7712490, MAY 1977 


e 100-mA Output Sink Current Capability 
e Low-Voltage Operation 

e MOS- and TTL-Compatible Inputs 

e Input Threshold ... 2.7 V Max 


e 7 Drivers (SN75497) or 9 Drivers 
(SN75498) per Package 


e Low-Voltage Saturating Outputs 
e Low Standby Power 


description 


The SN75497 and SN75498 are designed to drive 
common-cathode LED’s in_ serially addressed 
multi-digit displays used in conjunction with MOS 
calculator circuits. The input of each circuit is 
capable of interfacing with an MOS push-pull output 
buffer while the output is capable of sinking the 
output current from a strobed LED display. These 
drivers are also essentially compatible with TTL 
inputs. They have a guaranteed threshold of 2.7 volts 
maximum, making them ideal for two-battery 
calculators or other low-voltage battery systems. 
They are designed to be used with active-pull-down 
MOS devices, but can also be used with open-drain 
MOS outputs with the addition of pull-down resistors 
on each input. 


The 100-mA output current capability (open 
collector) and low output saturation voltage makes 
these devices ideal for other applications such as lamp 
drivers, relay drivers, line drivers, high-fan-out TTL 
buffers, etc. The advantages over earlier digit drivers 
include lower operating voltage, lower output 
saturation voltage, lower input current, and higher 
input voltage range. 


SN75497 ... N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


Vec A 2A 3A 4A 5A 6A 7A 


jw] fos} fre} fia} fet fu] fo] fs | 
Snir 
Ties Ly sy Le Ly 


GND 1Y 2Y 3Y 4yY 5Y 6Y 7Y 


logic: Y=A 


SN75498 ... N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


Vcc 1A 2A 3A 44 5A 6A 7A 8A 9A 
20} fr} foe} fpf ef fee | fe fe fet 
e es 2° ) e e e ) e 
Rip lige Eig lip lip llg lig igh! 
GND 1v 2Y 3Y 4y 5Y 6Y 7Y 8Y 9Y 


logic: Y=A 


Vee 
schematic (each driver) 
TO OTHER 
DRIVERS 
10 k2 
INPUT 
200 2 

OUTPUT 
TO OTHER 
DRIVERS 
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TYPES SN75497, SN75498 
MOS-TO-LED 7- OR 9-CHANNEL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vance (eeeNote1) 2c ee ee ee ee ee EV 
Input voltage 2. ww wk kk ke ek ee ke ee ee ee ew we) 6D V to Vec 
Output voltage peeked ee Se & es -6 « ; 

Continuous output collector current . 2... 1. 1 ww ee ee ee ee ee ee ee ee 125 MA 
Ground-terminal current . 2. 2. 2... wk ee ee ee ee ee ee. 62650 MA 
Continuous total dissipation . 2... 1 eee ee eee eee «500 mW 
Operating free-air temperaturerange . . . . . . ee ee ee ee ee eee ee ee ee 60°C to 70°C 
Storage temperature range... ... 1 ee ee ee ee ee ee ee ee ee es = 65°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds cae hw en ewe ebeebeeddusee » OS 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


MIN MAX UNIT 


Supply Voltage, VOR oo. 6k 2 eee He ewe KR we we ee ewe ee ee we 6.6 V 
High-level input voltage, VJ. ww ee ee ee ee eee ee ee) 6270S V 
Low-level input voltage, Vj~o www ee ee ee ee. BLE 0 V 
Output Corrent, tf) «6 «© «& es Be be ee re he ee he ee ew eee He es 6 oe POD mA 
Operating free-air temperature, TA...) ee ee 0 70 "e 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


lO(off)  Off-state output current Vcc =66V, AatOV, Y at 6.6 V 
Vcc =6.6V, Aat66Vthru5002, Iq=100mMA 


V On-state output voltage | 50 mA 
Olon) . Vec=2.7V, Aat2.7Vthrus002 L2 


Igo = 100 mA 


Vcc =66V, Aat66V, lo = 100 mA 
NH High-level input current Vec=2.7V A at 2.7V lo = 100 mA 
IL. 


Vec=66V, Aat—85V, Vo =66V 
| Low-level input current 
Vcc=2.7V, Aat—85V, Vo=2.7V 
; Vcc =6.6V, OneA input at 6.6 V, 
One driver on ; 
lec Supply current 19 =100mA, Other A inputs at 0 V 
All drivers off | Vcc =6.6V, All inputs atO V 


T All typical values are at Ta = 25°C 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPES SN75497, SN75498 
MOS-TO-LED 7- OR 9-CHANNEL DRIVERS 


switching characteristics, VCC =5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


tPLH Propagation delay time, low-to-high level output 
TPHL 


Propagation delay time, high-to-low level output 


PARAMETER MEASUREMENT INFORMATION 


PULSE 
GENERATOR 
(See Note A) 


OUTPUT 


—|— ———=VoL 
_ 
tPHL—-—> |+—et— tery 


TEST CIRCUITS VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy4 = 50 2, PRR = 100 kHz, ty, = 1 Us. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE INPUT CURRENT 
vs va 
INPUT VOLTAGE INPUT VOLTAGE 


Von = 6.6 V 
RL =6822to Vcc 
Ta =25 C 


Vcc =6.6 V 
Ri =68 Qto Vcc 


> 6 < 
| = 
SS | 
gs 9 £ 
E : 
=) 
e 4 ne 
2 5 
) 3 fe 
| 
oJ ttt | | |} |e 
> 2 
FOr 
0 a ee ae 
0 1 2 3 4 5 6 7 
V|—Input Voltage—V V;—Input Voltage—V 
FIGURE 2 FIGURE 3 
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FUTURE PRODUCT TYPES SN75500, SN75501 
TO BE ANNOUNCED AC PLASMA DISPLAY DRIVERS 


MAY 1977 


e Each Device Drives 32 Axis Lines 

e High-Speed Serially Shifted Data Input Operation (4 MHz max) 
e 100-V Output Voltage Swing Capability 

e 25-mA Output Current Operation 

e Output Short-Circuit Protection 

e Fast Output Transitions (less than 150 ns) 

e CMOS Compatible Inputs 

e X-Axis Driver (SN75500); Y-Axis Driver (SN75501) 

e SN75501 Performs Y-Axis Sustaining Function 


e Static Shift Register Can Retain Data on all Outputs of SN75501 Indefinitely 


description 


The SN75500 and SN75501 are monolithic integrated circuit plasma display drivers. The SN75500 is an X-axis, driver; 
the SN75501 is a Y-axis driver that also performs the Y-axis sustaining function. 


Both devices have CMOS compatible inputs for maximum noise immunity. The outputs are totem-pole structures with 
output clamp diodes. The package standby power is less than 30 milliwatts. 


The inputs of the SN75500 and SN75501 have been designed to be driven by TTL-to-MOS drivers. The recommended 
TTL-to-MOS driver is the SN75357 or SN75367, which are quadruple inverting buffers with 3-state outputs, or other 
TTL-to-MOS drivers such as the SN75355 or SN75365. In addition to level shifting for improved low-level noise 
immunity, these TTL-to-MOS drivers provide standard TTL panel inputs, drive high-speed inputs (up to 4 MHz), and 
drive high-capacitance loads (greater than 100 pF). 


The SN75500 has an 8-bit shift register and a 2- to 4-line decoder. The select inputs SO and $1 of the decoder steer the 
8-bit data string to one of four groups, each group consisting of 8 outputs. When the strobe input is high, all 32 outputs 
are forced low. When the strobe goes low, the unselected outputs remain low while the complement of data previously 
clocked into the shift register appears at the eight selected outputs. Data is clocked in on the high-to-low transition of 
the clock and the first of the eight bits will finally appear at output Q8, Q16, Q24, or Q32 depending upon the select 
inputs. 


in on the high-to-low transition of the clock. The sustain input controls the outputs for sustaining the display along the 
the Y-axis. When the sustain input is low, all Q outputs are forced low. With the sustain input high, a high on the strobe 
input forces all Q outputs high, then when the strobe is taken low, data in the register appears at the outputs, the 
first-entered bit being at Q32. The serial data output may be used to cascade shift registers. This output is not affected 
by the sustain or strobe inputs. All outputs of the SN75501 are in phase with the input. 


The SN75501 has a 32-bit static shift register that can retain data indefinitely if the clock input is high. Data is clocked 9 


The SN75500 and SN75501 will be characterized for operation from 0°C to 70°C. 


supply voltages: Vcc; = 12 V 
VCC2 variable from 40 V to 100 V 


package: 40-pin N dual-in-line package 
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TYPES SN75500, SN75501 
AC PLASMA DISPLAY DRIVERS 


functional block diagrams 
SN75500 


STROBE OUTPUT Q32 
SELECT SO 
OUTPUT Q25 
2- to 
4 LINE 
DECODER -_: OUTPUT Q24 SELECTION TABLE 
SELECT $1 
SELECT INPUTS OUTPUTS 
$1 So 
1 thru 8 
OUTPUT Q16 9 thru 16 
17 thru 24 
25 thru 36 
a 
: am 
8-BIT — OUTPUT Q9 
SHIFT 
REGISTER OUTPUT Q8 
elnee OUTPUT Q1 
DATA 
SN75501 
SUSTAIN 
STROBE 
SERIAL 
DATA OUT 
OUTPUT Q32 
OUTPUT Q31 
OUTPUT Q30 
32-BIT 
STATIC 
SHIFT 
REGISTER 
OUTPUT Q3 
OUTPUT Q2 
OUTPUT Q1 
CLOCK 
DATA 
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JAN MIL-M-38510 
Integrated Circuits 


MILITARY PRODUCTS 


MIL-M-38510 AND MIL-STD-883 
Military High-Reliability Integrated Circuits 


The Texas Instruments MIL-M-38510 and MIL-STD-883 programs offer several options designed to meet 
system cost, reliability, lead time, and contract requirements. The following are the key features of the 
options available for MIL-M-38510 and MIL-STD-883 Class B applications: 


JAN-Processed TI SNJ 


® Produced under MIL-M-38510 
guidelines with all chips 
manufactured in a DESC-certified 
front end facility 

@ Fully tested per MIL-STD-883 
method 5004 Class B 

@ Includes device types covered by 
MIL-M-38510 part numbers and cir- 
cuits not vet covered by MIL numbers 

@ Electrical and mechanical characterts- 
tics per TI data sheets 

@ Marked with 38510 part numbers 
where applicable 

® Each lot includes Certificate of 
Conformance and Group A 


SNC/MACH-IV (883B) 


Cost effective — approximately one- 
third the cost of JAN-Qualified IC's 
Produced under MIL-M-38510 
guidelines with all chips 
manufactured in a DESC-certified 
front end facility 

Tested per MIL-STD-883 method 
$004 Class B and TI 
38510/MACH-IV specification, 
Section 9 of this catalog 

Tested per MIL-STD-883 method 
5004 Class B and TI 
38510/MACH-IV specification, 
Section 9 of this catalog 


Electrical and mechanical characteris- 


Summary Report 
B@ Approximately one-half the cost of a 
JAN-Qualitied IC's 


tics per TI data sheets 

Available in broad product spectrum 
including SSI, MSI, and LSI, both 
bipolar and MOS 


JAN-Qualified 


B® Qualified per MIL-M-38510 Class B 

@ Produced per MIL-STD-883 and 
MIL-M-38510 Class B and appro- 
priate slash sheets 

@ Produced in DESC-certified 
domestic production facility 

@ Applicable devices and packages 


PRODUCT 
SERIES 54 TTL 
SERIES 54H TTL 
SERIES 54L TTL * 
SERIES 54LS TTL 
SERIES 54S TTL 
LINEAR CONTROL 
SERIES 55 INTERFACE 
MOS LS! 

LEAD FINISH B 
LEAD FINISH C/D 


x< 
< X< 


* PER MIL-M-0038510B. Class S 


550 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


MILITARY PRODUCTS 


How to Order 


See Tables |, Il and III for device, package and lead-finish cross-reference. 


e JAN-Processed/Tl SNJ 
Device type covered by 38510 part number: Device type not covered by 38510 part number: 
Device SN5400J 883 Class B Device SN54LS298J 883 Class B 
Order SNJ5400J SNJ54LS298J 


| SNJ5400J | SNJ54L $298 
Mark Markin 
ai conn : oe 


e SNC/MACH-IV 
Device SNC5400J 883 Class B 
Order SNC5400J 
Marking SNC5400J 


e JAN-Qualified 
Device SN5400J 883 Class B 
Order JM38510/00104BCB 
Marking JM38510/00104BCB 


Table | Part Numbers 
EXAMPLE: 5400 TTL NAND gate in ceramic dual-in-line package to 883 Class B with standard tin-plated leads. 


e JAN QUALIFIED 


e JAN PROCESSED/TI SNJ 


@ SNC/MACH-IV 


MIL-STD-883 CASE OUTLINE a) LEAD FINISH a 


CLASS B SCREENING ONLY PACKAGE SNC/MACH-IV TYPE SNC/MACH-IV 


1/4" x 1/4” FLAT-14 U/FB SOLDER DIP 10 
1/4” x 1/8” FLAT-14 TIN-PLATE 00 


DIP-14 GOLD-PLATE 00° 
1/4” x 3/8" FLAT-14 OPTIONAL ** 


MIL-M-38510 SLASH SHEET 
AND DEVICE TYPE 
SEE TABLE II & Ill 


 FLAT-16 


 FLAT-10 


3/8" x 5/8" FLAT-24 
3/8" x 1/2” FLAT-24 


Dw 
Yr SM. 


*Per MIL-M-0038510B, Class S. g 
**Finish B or Cat Tl’s option. Devices will T0-3 
1/4” X 3/8” FLAT-24 


be marked B or C as applicable. 
T Prefix designation for MOS/LSI is “SMC.” 
8 R denotes temperature range. 
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552 


MILITARY PRODUCTS 


Screening — Class B 


SNJ 
JAN JAN 
QUALIFIED PROCESSED 


i bee el es ee ed Fic (Ma oe 


Internal Visual Serene eres 


Stabilization Bake 


10 Deond BT 2CondB 
and 38510 
1008.1 

24 hrs min 
test Cond C 


Temperature Cycling 1010.1CondC 
2001.1 Cond E 
Constant Acceleration (min) in Y, 
plane 
Seal (a) Fine 
b) Gross 1014 1 


Interim Electrical 


Burn-in test 


Final Electrical Tests 

(a) Static tests 
(1) 25°C (Subgroup 
1. table 1. 5005.3) 
(2) Max and min 
rated op. temperature 
(Subgroups 2 and 3. 
table 1. 5005.3) 

(b) Dynamic tests and 
switching tests 25 C 
(Subgroup 4 and 9. 
table 1. 5005. 3) 

(c) Functional test 
29°C (subgroup 7. 
table 1. 5005.3) 


Qualification or quality 
conformance inspection 


JAN slash-shee 
electrical 
specifications 


1015.1 
160 hrs @ 
125 C min 


JAN slash-shee 
electrical 
specifications 


5005.3 
Class B 


1008.1 
100% 24 hrs min 
test Cond C 
100% 
2001.1 Cond E 
(min) in Y, 
ie 


100% 


100% 1014.1 

Ti data 

Sheet 
electrical 
specifications 


t AS appli- 
cable 


1015.1 
160 hrs @ 
125 Cmin 


t | TI data 

| sheet 
electrical 
specifications 


100% 


per 
| 38510 


For MIL-M-38510/MIL-STD-883 Class A/S 


For critical space and satellite applica- 

tions, SAMSO Class S JAN-Qualified 

TTL flat pack devices are available per 
MIL-M-0038510B including: 


CIRCUIT 


TYPE 
SN54L00T 
SN54L01T 
SN54L02T 
SNS4L04T 
SN54L10T 
SN54L20T 
SN54L30T 
SN54L51T 


JANNO. 
JM38510/02004STD 
JM38510/02006STD 
JM38510/02701STD 
JM38510/02005STD 
JM38510/02003STD 
JM38510/02002STD 
JM38510/02001STD 
JM38510/04101STD 


CIRCUIT 
TYPE 

SNS4L54T 
SNS4L71T 
SN54L74T 
SN54L78T 
SN54L86T 
SN54L91T 
SN54L95T 
SN54L121T 
SN54L122T 
SN54L164T 
SN5400T 
SN5401T 


JAN NO. 
JM38510/04104STD 
JM38510/02101STD 
JM38510/02105STD 
JM38510/02104STD 
JM38510/02601STD 
JM38510/02806STD 
JM38510/02801STD 
JM38510/04201STD 
JM38510/04202STD 
JM385 10/02802STD 
JM38510/00104STD 
JM38510/00107STD 


5005.3 
Class B 
2009 1 100% | 2009.1 100% _ 


NOTES: 1. Temperature guardband test may be used in lieu of 100% test for digital bipolar only. 
2. Group A per 5005.3. Generic data available for groups B, C, and D. 


100% 


100% 


As appli- 
cable 


100% 


Sine 


Tl data 

sheet 
electrical 
specifications 


160 hrs @ 


SNC 
MACH-IV 


2010.2 70102 Cond BY B y 2010.2 Cond 010.2 Cond B oy 
~T00% and 38510 and 38510 


1008.1 
24 hrs min 


100% 


test Cond C 


1010.1CondC 1010.1Condc | 100% 


2001.1 Cond E 


(min) in Y, 100% 


100% 


As appli- 
cable 


100% 


1014 1(condC,) 


1015.1 
125 Cmin 


Tl data 
sheet 


electrical 
specifications 


per 5005.3 per 
Class B 


38510 
Note 2 


CIRCUIT 
TYPE 

SN5402T 
SN5404T 
SN5410T 
SN5420T 
SN5440T 
SN5472T 
SN5473T 
SN5474T 
SN5493T 
SN5495T 
SN54421T 
SN54HO00T 


2009.1 


100% 


100% 
Note 1 


100% 


38510 
Note 2 


100% 


JAN NO. 
JM38510/00401STD 
JM38510/00105STD 
JM38510/00103STD 
JM38510/00102STD 
JM38510/00301STD 
JM38510/00201STD 
JM38510/00202STD 
JM385 10/00205STD 
JM38510/01302STD 
JM38510/00901STD 
JM38510/01201STD 
JM38510/02304STD 


TEXAS INSTRUM ENTS 


CORPO 


POST OFFICE BOX 5012 e 


RA 
DALLAS, TEXAS 75222 


MILITARY PRODUCTS 


TABLE |. JAN INTEGRATED CIRCUITS AND CIRCUIT-TYPE CROSS-REFERENCE 


JAN CKT JAN CKT JAN CKT JAN CKT 

/NO. TYPE /NO. TYPE /NO. TYPE /NO. TYPE 
00101 5430 01307 5490 03001 15930 06005 10507+% 
00102 5420 01308 54192 03002 15935 06006 10509¢ 
00103 5410 01309 54193 03003 15936 06101 105314 
00104 5400 01310t 54196 03004 15946 06102 10631%¢ 
00105 5404 01311t 54197 03005 15962 06103 10576¢ 
00106 5412 01312t 54177 03101 15932 06104 105354 
00107 5401 01401 54150 03102 15944 06201 10504 
00108 5405 01402 9312¢ 03103 15957 06202 10597 
00109 5403 01403 54153 03104 15958 07001 54S00 
00201 5472 01404 9309 03105 15933 07002 54S03 
00202 5473 01405 54157 03201 15951 07003 54804 
00203 54107 01406 54151 03301 15945 07004 54S05 
00204 5476 01501 5475 03302 15948 07005 54810 
00205 5474 01502 5477 03303 15950 07006 54S20 
00206 5470 01503 54116 03304 9094 07007 54S22 
00207 5479¢ 01504 93144 03501 MHO0026 07008 54S30 
00301 5440 01601 5408 04001 54H50 07009 54S133 
00302 5437 01602 5409 04002 54H51 07010 54S 134 
00303 5438 01701 54174 04003 54H53 07101 54874 
00401 5402 01702 54175 04004 54H54 07102 54$112 
00402 5423 01703t 54173 04005 54H55 07103 54$113 
00403 5425 01801 54170 04101 54L51 07104 548114 
00404 5427 01901 54180 04102 54L54 07105 548174 
00501 5450 02001 54L30 04103 54L55 07106 548175 
00502 5451 02002 54L20 041044 54L54 07201 54S40 
00503 5453 02003 541.10 04201 54L121 07301 54S02 
00504 5454 02004 54L00 04202 54L122 07401 54S51 
00601 5482 02005 54L04 04301 93L18 07402 54S64 
00602 5483 02006 54L01/54L03 04401 93L24 07403 54S65 
00603 9304+ 02101 54L71 04501 t 93L14 07501 54S86 
00604 5480 02102 54L72 04502t 93L08 07502 54$135 
00701 5486 02103 54L73 04601 93L09 07601t 548194 
00801 5406 02104 54L78 04602 93L12 07602t 54S195 
00802 5416 02105 54L74 04603 93L22 07701t 54S138 
00803 5407 02201 54H72 05001 4011A 07702t 54S139 
00804 5417 02202 54H73 05002 4012A 07703t 54S280 
00805 5426 02203 54H74 05003 4023A 07801 54S181 
00901 5495 02204 54H76 05101 4013A 07802 54S182 
00902 5496 02205 54H101 05102 4027A 07901 54S151 
00903 54164 02206 54H103 05201 4000A 07902 54S153 
00904 54165 02301 54H30 05202 4001A 07903 54S157 
00905 54194 02302 54H20 05203 4002A 07904 548158 
00906 54195 02303 54H10 05204 4025A 07905 54S$251 
00907 t 9300+ 02304 54HO0 05301 4007A 07906 54S257 
00908 t 9328 02305 54H04 05302 4019A 07907 54S258 
oog0gt 54198 02306 54H01 05303 4030A 08001 54S11 
00910t 54166 02307 54H22 05401 4008A 08002 54S15 
01001 5442 02401 54H40 05501 4009A 08003t 54S08 
01002 5443 02501 54L90 05502 4010A 08004t 54S09 
01003 5444 02502 54L93 05503 4049A 08101 548140 
01004 5445 02503 54L193 05504 4050A 08201 54885 
01005 54145 02504 93L10 05505 4041A 10101 uA741 
01006 5446 02505 93L16 05601 4017A 10102 uA747 
01007 5447 02601 54L86 05602 4018A 10103 LM101A 
01008 5448 02701 54L02 05603 4020A 10104 LM108A 
01009 5449 02801 54L95 05604 4022A 10105 LH2101A 
01101 54181 02802 54L164 05605 4024A 10106 LH2108A 
01102 54182 02803 93L28¢ 05701 4006A 10107 LM118 
01201 54121 02804 93L00 05702 4014A 10201 uA723 
01202 54122 02805 76L70 05703 4015A 10202t LM104 
01203 54123 02806¢ 54L91 05704 4021A 10203t LM105 
01204 9601 02901 54L42 05705 4031A 10301 uA710 
01205 9602 02902 54L43 05706 4034A 10302 uA711 
01301 5492 02903 54L44 05801 tT 4016A 10303 LM106 
01302 5493 02904 54L46 06001 10501 + 10304 LM111 
01303 54160 02905 54L47 06002 10502% 10305t LM2111 
01304 54163 02906 76L42A 06003 10505+ 10401 55107 
01305 54162 02907 93L01 06004 10506¢ 10402 55108 
01306 54161 


NOTE: Only the basic JAN and commercial numbers are shown. 
T Slash sheets not released as of date of this publication. 

~ Not recommended for new designs. 

* Class S only. 
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MILITARY PRODUCTS 


TABLE |. JAN INTEGRATED CIRCUITS AND CIRCUIT-TYPE CROSS-REFERENCE 


JAN. CKT JAN. CKT JAN. CKT JAN. CKT 

/NO. TYPE /NO. TYPE /NO. TYPE /NO. TYPE 
10403 55114 15802 9317 30104 54LS113 31001 54LS11 
10404 55115 15901 9300 30105 54LS114 31002 54LS15 
10405 55173 15902 9328 30106 54LS174 31003 54LS21 
10406 7831 16001 9334 30107 54LS175 31004 54LS08 
10407 7832 16101 5432 30108 54LS107 31101 54LS85 
10501 t uA733 16201 5428 30109 54LS109 31201t 54LS83A 
10601 LM102¢ 20101 54186 (PROM 512) 30110 54LS76 31202t 54LS283 
10602 LM110 20102 MCM5304 + 30201 54LS40 31301 54LS13 
10603t LM2110 20103t IM5603A 30202 54LS37 31302 54LS14 
10701 LM109 20201 Tt IM5603 (PROM 1024) 30203 54LS38 31303 54LS132 
10702t LM140-12 20202t IM5623 30204 54LS28 31401t 54LS123 
10703t LM140-15 20301 t AM27S10 30301 54LS02 31402t 54LS221 
10704t LM140-24 20302t AM27S11 30302 54LS27 31403t 54LS122 
10801 3018A 20401t IM5604 30303 54LS266 31501 Tt 54LS90 
10802 3045 20402t IM5624 30401 54LS51 31502t 54LS93 
10901 Tt SE555 20501 t HHX7620-8 30402 54LS54 31503T 54LS160 
10902t SE556 20502t HMX7621-8 30501 54LS32 31504t 54LS161 
15001 5485 20601 t HMX 7640-8 30502 54LS86 31505t 54LS168 
15101 5413 20602t HMX7641-8 30601 t 54LS194 31506t 54LS169 
15102 5414 23001 t 93410 (256 RAM) 30602t 54LS195 31507t 54LS192 
15103 54132 23002t 93411 (256 RAM) 30603 t 54LS95 31508 t 54LS193 
1§201 54154 23003t 93421 30604 t 54LS96 31509T 54LS191 
15202 54155 23501 TMS4060 (4K RAM) 30605t 54LS164 31510t 54LS92 
15203 54156 23502 TMS4050 (4K RAM) 30606t 54LS295 31511T 54LS162 
15204 8250 23503 TMS4060 (4K RAM) 30607t 54LS395 31512T 54LS163 
15205 8251 23504 TMS4050 (4K RAM) 30701t 54LS138 31513t 54LS190 
15206 8252 30001 54LS00 30702t 54LS139 31601 t 54LS75 
15301 54125 30002 54LS03 30703t 54LS42 31602t 54LS279 
15302 54126 30003 54LS04 30704t 54LS47 31701t 54LS124 
15401t 54120 30004 54LS05 30801 54LS181 31702t 54LS324 
15501 54H08 30005 54LS10 30901 t 54LS151 31801 Tt 54LS261 
15502 54H11 30006 54LS12 30902t 54LS153 31901 Tt 54LS670 
15503 54H21 30007 541LS20 30903t 54LS157 32001 t 54LS196 
15601 54147 30008 54L$22 30904 t 54LS158 32002t 54LS197 
15602 54148 30009 54LS30 30905t 54LS251 32003t 54LS290 
15603 9318% 30101 54LS73 30906 t 54LS257 32004 t 54LS293 
15701 9338 30102 54LS74 30907 t 54LS258 32102t 54LS26 
15801 9321 30103 54LS112 30908 t 54LS253 


NOTE: Only the basic JAN and commercial numbers are shown. 
T Slash sheets not released as of date of this publication. 
£ Not recommended for new designs. 
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MILITARY PRODUCTS 


TABLE 11. CIRCUIT-TYPE AND JAN INTEGRATED CIRCUITS CROSS-REFERENCE 


TTL CKT JAN TTL CKT JAN 
54 SERIES TYPE /NO. 54L SERIES TYPE /NO. 
CKT JAN CKT JAN 
TYPE /NO. 54132 15103 TYPE /NO. 54LS38 30203 
54145 01005 54LS40 30201 
5400 00104 54147 15601 54L00 02004 54LS42 30703t 
5401 00107 54148 15602 54L01 02006 54LS47 30704t 
5402 00401 54150 01401 54L02 02701 54LS51 30401 
5403 00109 54151 01406 54L03 02006 54LS54 30402 
5404 00105 54153 01403 54L04 02005 54LS73 30101 
5405 00108 54154 15201 54L10 02003 54LS74 30102 
5406 00801 54155 15202 54L20 02002 54LS75 31601t 
5407 00803 54156 15203 54L30 02001 54LS76 30110 
5408 01601 54157 01405 54L42 02901 54LS83A 31201 
5409 01602 54160 01303 54L43 02902 54LS85 31101 
5410 00103 54161 01306 54L44 02903 54LS86 30502 
5412 00106 54162 01305 54L46 02904 54LS90 31501t 
5413 15101 54163 01304 54L47 02905 54LS92 31511T 
5414 15102 54164 00903 54L51 04101 54LS93 31502t 
5416 00802 54165 00904 54L54 04102 54LS95 30603t 
5417 00804 54166 00910t 54L54 04104¢ 54LS96 30604t 
5420 00102 54173 01703t 54L55 04103 54LS107 30108 
5423 00402 54174 01701 54L71 02101 54LS109 30109 
5425 00403 54175 01702 54L72 02102 54LS112 30103 
5426 00805 54177 01312t 54L73 02103 54LS113 30104 
5427 00404 54180 01901 54L74 02105 54LS114 30105 
5428 16201 54181 01101 54L78 02104 54LS122 31403t 
5430 00101 54182 01102 54L86 02601 54LS123  31401t 
5432 16101 54186 20101 54L90 02501 54LS124 31701T 
5437 00302 54192 01308 54L91 02806¢ 54LS132 31303 
5438 00303 54193 01309 54L93 02502 54LS138 30701t 
5440 00301 54194 00905 54L95 02801 54LS139 30702t 
5442 01001 54195 00906 54L121 04201 54LS151 30901 t 
5443 01002 54196 01310t 54L122 04202 54LS153 30902t 
5444 01003 54197 01311t 54L164 02802 54LS157 30903t 
5445 01004 54198 o0g909gt 54L193 02503 54LS158 30904 t 
5446 01006 54LS160 31503t 
5447 01007 54LS161 31504t 
5448 01008 54LS162 31510t 
5449 01009 54LS163 31512t 
5450 00501 54LS164 30605t 
5451 00502 54LS168 31505t 
5453 00503 Tre 54LS169 31506t 
5454 00504 54H SERIES Tre 54LS174 30106 
5470 00206 CKT JAN 54LS SERIES 54LS175 30107 
5472 00201 TYPE /NO. CKT JAN 54LS181 30801 
5473 00202 TYPE /NO. 54LS190 31509t 
5474 00205 54HOO 02304 54LS191 31513tT 
5475 01501 54H01 02306 54LS00 30001 54LS192 31507t 
5476 00204 54H04 02305 54LS02 30301 54LS193 31508t 
5477 01502 54HO8 15501 54LS03 30002 54LS194 30601 t 
5480 00604 54H10 02303 54LS04 30003 54LS195 30602t 
5482 00601 54H11 15502 54LS05 30004 54LS196 32001 t 
5483 00602 54H20 02302 54LS08 31004 54LS197 32002t 
5485 15001 54H21 15503 54LS10 30005 54LS221 31402t 
5486 00701 54H22 02307 54LS11 31001 54LS251 30905t 
5490 01307 54H30 02301 54LS12 30006 54LS253 30908 t 
5492 01301 54H40 02401 54LS13 30301 54LS257 30906t 
5493 01302 54H50 04001 54LS14 31302 54LS258 30907 t 
5495 00901 54H51 04002 54LS15 31002 54LS261 31801t 
5496 00902 54H53 04003 54LS20 30007 54SL266 30303 
54107 00203 54H54 04004 54LS21 31003 54LS279 31602t 
54116 01503 54H55 04005 54LS22 30008 54LS283 31202t 
54120 15401t 54H72 02201 54LS26 32102t 54LS290 32003t 
54121 01201 54H73 02202 54LS27 30302 54LS293 32004t 
54122 01202 54H74 02203 54LS28 30204 54LS295 30606t 
54123 01203 54H76 02204 54LS30 30009 54LS324 31702t 
54125 15301 54H101 02205 54LS32 30501 54LS395 30607t 
54126 15302 54H103 02206 54LS37 30202 54LS670 31901t 


NOTE: Only the basic JAN and commercial numbers are shown, 
TSlash sheets not released as of the date of this publication. 

~ Not recommended for new designs. 

@Class S only. 
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MILITARY PRODUCTS 


TABLE I!. CIRCUIT-TYPE AND JAN INTEGRATED CIRCUITS CROSS-REFERENCE 


TTL Mos LINEAR 
54S SERIES LSI CONTROL 
CKT JAN CKT JAN SERIES 
TYPE /NO. TYPE /NO. CKT JAN 
TYPE /NO. 
54S00 07001 TMS4050 23502 (4K RAM) 
54S02 07301 TMS4050 =. 23504 (4K RAM) LM101A 10103 
54S03 07002 TMS4060 23501 (4K RAM) LM104 10202t 
54S04 07003 TMS4060 23503 (4K RAM) LM105 10203t 
54S05 07004 LM106 10303 
54S08 08003t CMOS LM108A 10104 
54S09 08004 t 54H SERIES LM109 10701 
54510 07005 CKT JAN LM111 10304 
54S11 08001 TYPE /NO. LM118 10107 
54S15 08002 LM140-12 10702t 
54S20 07006 4000A 05201 LM140-15 10703t 
54S22 07007 4001A 05202 LM140-21 10704t 
54S30 07008 4002A 05203 SE555 10901 t 
54S40 07201 4006A 05701 SE556 10902t 
54851 07401 4007A 05301 uA710 10301 
54S64 07402 4008A 05401 uA711 10302 
54S65 07403 4009A 05501 uA723 10201 
54S74 07101 4010A 05502 uA733 10501t 
54S85 08201 4011A 05001 uA741 10101 
54S86 07501 4012A 05002 uA747 10102 
548112 07102 4013A 05101 
54S113 07103 4014A 05702 LINEAR 
548114 07104 4015A 05703 INTERFACE 
54S133 07009 4016A 05801 t SERIES 
548134 07010 4017A 05601 CKT JAN 
548135 07502 4018A 05602 TYPE /NO. 
54S138 07701t 4019A 05302 
54S139 07702t 4020A 05603 55107 10401 
54S140 08101 4021A 05704 55108 10402 
54S151 07901 4022A 05604 55113 10405 
54S153 07902 4023A 05003 55114 10403 
548157 07903 4024A 05605 55115 10404 
54S158 07904 4025A 05204 
548174 07105 4027A 05102 
54S175 07106 4030A 05303 
54S181 07801 4031A 05705 
54S182 07802 4034A 05706 
548194 07601t 4041A 05505 
54S195 07602t 4049A 05503 
548251 07905 4050A 05504 


54S257 07906 
54S258 07907 
548280 07703t 


NOTE: Only the basic JAN and commercial numbers are shown. 
TSiash sheets not released as of date of this publication. 
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SCOPE 


This specification establishes standards for materials, workmanship, performance 
capabilities, identification, and processing of high-reliability monolithic integrated 
circuits. 


Intent 


The intent of this document is such as to recognize that quality and reliability are bui/t into, 
not tested into, a product. There is no specification or screening procedure that can 
substitute for inherent, built-in reliability. However, it must be realized that irrespective of 
lot quality, there will always be some small percentage of devices that are subject to early 
failure (infant mortality). A well engineered screening procedure will eliminate most, if not 
all, of these early failures. Secondly, the screening and acceptance testing described herein 
will also serve to demonstrate, with a high degree of statistical confidence, that the required 
levels of quality and reliability have, in fact, been built into the product. 


APPLICABLE DOCUMENTS 
The following specifications and standards, of the issue in effect on the date of invitation 
for bids or request for proposal, form a part of this specification to the extent specified 


herein: 


Specifications 


Military 
MIL-M-55565 Microcircuits, Packaging of 
MIL-M-38510 Microcircuits devices, general specification for 
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Pe Standards 
Military 

MIL-STD-105 Sampling Procedures and Tables for 
Inspection by Attributes 

MIL-STD-883 Test Methods and Procedures for 
Microelectronics 

MIL-STD-790 Reliability Assurance Program for 
Electronic Parts Specification 

MIL-STD-1276 Leads, Weldable, for Electronic 
Components Parts 

MIL-STD-1313 Microelectronics Terms and Definitions 


Detail Specifications 


SNXXXX (Bipolar) Detail Specification for a Particular 
TMSXXXX (MOS LS!) Part Type (e.g., Manufacturer's 
TFXXXX (CMOS) Data Sheet) 

2.4 Precedence of Documents 


For the purpose of interpretation, in case of any conflicts, the following order of 
precedence shall apply: 


a) Purchase Order —The purchase order shall have 
precedence over any referenced 
specification. 

b) Detail Specification —The detail specification shall have 
precedence over this specification 
and other referenced specifications. 


c) This Specification —This specification shall have 
precedence over all referenced 
specifications. 


d) Referenced —Referenced Specifications shall apply 
Specifications to the extent specified herein. 
2.5 Federal and/or military specifications and standards required shall be obtained from the 


usual government sources. 
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3.0 


a 


ae oat 


3.1.3 


GENERAL REQUIREMENTS 


The individual item requirements shall be as specified herein and in accordance with the 
applicable detail specification. In the event of any conflict between the requirements of this 
specification and the detail specification, the latter shall govern. The static and dynamic 
electrical performance requirements of the integrated circuits plus absolute maximum 
ratings and test methods shall be as specified in the detail specifications. 


Definitions 
a) LTPD Lot Tolerance Percent Defective shall be as 
defined by MIL-M-38510. 
b) A Lambda, stated in percent per 1000 hours as 
defined by MIL-M-38510. 
c) MRN Minimum reject number as defined by MIL-M-38510. 
d) Production For the purpose of this specification, a production 
Lot lot shall be defined per MIL-M-38510. 
e) Inspection An inspection lot shall be as defined in 
Lot MIL-M-385 10. 
f) C Acceptance number as defined by MIL-M-38510. 


Terms and Definitions 
Terms and definitions shall be as defined in MIL-STD-1313. 
Classification of Requirements 


The requirements for the integrated circuits are classified herein as follows: 


Requirement Paragraph 
Process Conditioning, Testing and Screening 3.2 
Qualification 3.3 
Design and Construction 3.4 
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Marking of Integrated Circuits ae 

Product Assurance 3.6 

Workmanship oF 

Performance Capabilities 3.8 

Quality and Reliability Assurance Program Plan 3.9 
x A Process Conditioning, Testing and Screening 


Three levels of screening and quality assurance for integrated circuits are provided for in this 
specification. Process conditioning, testing and screening shall be as specified in 4.3 and the applicable 
figure for the appropriate quality assurance level stated on the purchase order and defined as follows: 


PART NUMBER PREFIX APPLICABLE 
SCREENING LEVEL BIPOLAR CMOS MOS LSI FLOW CHART 
385107883 Class A (Level IV) Not Avail 


[snc | tec || SSC*igure 3 
1/1 a ee a a a cy 
38510/883 Class C (Level !) TFM 


aud Qualification 


Vendor qualification for delivery of integrated circuits to this specification shall be as 
specified in paragraph 4.2. 


3.4 Design and Construction 


Integrated circuit design and construction shall be in accordance with the requirements 
specified herein and in the applicable detail specification. 


3.4.1 Topography 
Integrated circuits furnished under this specification shall have topography information 
available for review by procuring activity. The information made available shall provide 
sufficient data for thorough circuit design, application, performance, and failure analysis 


studies. 


3.4.1.1. Monolithic Die Topography 


An enlarged photograph or drawing (to scale) with a minimum magnification of 80 times 
the die (chip) size showing the topography of elements formed on the silicon monolithic die 
shall be available for review. This shall be identified with the specific detail integrated circuit 
part-type in which it is used and the applicable detail specification. 
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APPLICABLE 


OPERATION PARAGRAPH 


PROCESS TO DIE 
MOUNT AND BOND 


VISUAL PRE-CAP 
MIL-STD-883 
METHOD 2010 COND. B 


STABILIZATION BAKE 
24 HRS., 150 C . 
MIL-STD-883, METH. 1008 


TEMP. CYCLE 
MIL-STD-883 
METH. 1010, COND.C 


CENTRIFUGE, Y 
MIL-STD-883 4.36 
METH. 2001, COND. E 


VISUAL 
INSPECTION 


FINE LEAK, 5 X 10-8 
MIL-STD-883 437 


“METH. 1014 


GROSS LEAK 
MIL-STD-883 
METH. 1014, COND. C 


FINAL ELECTRICAL TEST 
SET | 


GROUP A 
LOT ACCEPTANCE 


EXTERNAL VISUAL 
MIL-STD-883 
METH. 2009 


FINISHED. 
GOODS STOCK 


INV. CONTROL 
PROCESS ORDER 


PREPARATION FOR 
DELIVERY 


FIGURE 1—FLOW CHART FOR 38510 CLASS C LEVEL | 


APPLICABLE 


OPERATION PARAGRAPH 


PROCESS TO DIE 
MOUNT AND BOND 


VISUAL PRE-CAP 
MIL-STD-883 
AS DEFINED HEREIN 


STABILIZATION BAKE 
24 HRS., 150° 
MIL-STD-883, METH 1008 . 


TEMP. CYCLE 
MIL-STD-883 
METH. 1010, COND. C 


CENTRIFUGE, Yq 
MIL-STD-883 
METH. 2001, COND. D 


VISUAL 


INSPECTION 


> 
w 
= 
w 
Pe j 


FINE LEAK, 5 x 10-8 
MIL-STD-883 4.3.7 
METH. 1014 


GROSS LEAK 
MIL-STD-883 


METH. 1014, COND. C 


INTERIM ELECTRICAL TEST 
SET | 


VOLTAGE STRESS 
40 HRS. MIN, 25°C MIN. 


MIL-STD-883 
METH 1015, COND. D 


BURN-IN, 125 C 
160 HRS MIN, MiL-STD-883 
METH 1015 


FINAL ELECTRICAL TEST 


SET! 


GROUP A LOT ACCEPTANCE 


EXTERNAL VISUAL INSPECTION 


FINISHED. 
GOODS STOCK 


PREPARATION FOR DELIVERY 


SHIP 


FIGURE 2—FLOW CHART FOR MOS LSI 
38510 CLASS B (LEVEL I11 SMC) 
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PARAGRAPH APPLICABLE 
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OPERATION 
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PROCESS TO DIE 
MOUNT AND BOND 


VISUAL PRE-CAP 
MIL-STD-883 
METH. 2010, COND. B 


STABILIZATION BAKE 
24 HRS., 150 C 
MIL-STD-883, METH. 1008 


TEMP. CYCLE 
MIL-STD-883 
METH. 1010, COND. C 


CENTRIFUGE, Y1 
MIL-STD-883 
METH. 2001, COND. E 


VISUAL 
INSPECTION 


FINE LEAK, 5 X 10-® 
MIL-STD-883 4.37 
METH 1014 


GROSS LEAK 
MIL-STD-883 
METH. 1014, COND. C 


INTERIM ELECTRICAL TEST 
SET I 


BURN-IN 160 HR MIN., 125°C 
MIL-STD-883 
METH. 1015 


FINAL ELECTRICAL TEST 
SET! 


GROUP A LOT ACCEPTANCE 


EXTERNAL VISUAL 
MIL-STD-883 
METH. 2009 


FINISHED. INV. CONTROL 
GOODS STOCKS PROCESS ORDER 


PREPARATION FOR DELIVERY 


SHIP 


FIGURE 3— FLOW CHART FOR 38510 CLASS B LEVEL III 


PROCESS TO DIE 


MOUNT AND BOND 


VISUAL PRE -CAP 
MIL-STD-883 
METH. 2010, COND. A 


STABILIZATION BAKE 
24 HRS, MIN. 150 C 
MIL-STD-883, METH 1008 


TEMP. CYCLE 
MIL-STD-883 
METH. 1010, COND. C 


CENTRIFUGE, Y4 
MIL-STD-883 
METH., 2001, COND. E 


VISUAL 
INSPECTION 


FINE LEAK 1 x 10-8 
MIL-STD-883 43.7 
METH. 1014 


GROSS LEAK 
MIL-STD-883 
METH. 1014, COND. C 


INTERIM ELECTRICAL TEST 


SET I 


RECORDED DC DATA, 25°C 13 


BURN-IN 240 HRS., 125 C 
MIL-STD-883 
METH. 1015 


RECORDED OC DATA, 25°C 
DELTA CALCULATION 


FINAL ELECTRICAL TEST 
SETI 
FINE LEAK, 1 x 10-8 
MIL-STD-883 
METH. 1014 
GROSS LEAK 
MIL-STD-883 
METH. 1014 COND. C 


GROUP A LOT ACCEPTANCE 


RADIOGRAPHIC INSPECTION 
MIL-STD-883 4.3.12 
METH. 2012 


EXTERNAL VISUAL 
MIL-STD-883 
METH. 2009 


INV. CONTROL 
PROCESS ORDER 


FINISHED- 
GOODS STOCK 


PREPARATION FOR DELIVERY 


SHIP 


FIGURE 4—FLOW CHART FOR 38510 CLASS A LEVEL IV 


NOILVIISIDIdS LNJWIYNIOKd Al HIVW/OLS8E 


566 


38510/MACH IV PROCUREMENT SPECIFICATION 


3.4.1.2 


3.4.2 


3.4.2.1 


3.4.2.2 


3.4.3 


3.4.3.1 


Die Intraconnection Pattern 


An enlarged photograph or drawing (to scale) with a minimum magnification of 80 times 
the die (chip) size showing the specific intraconnection pattern utilized to intraconnect the 
elements in the circuit. This shall be in the same scale as the die topography 3.4.1.1 so that 
the elements utilized and those not being used can easily be determined. 


Materials 


Materials shall be inherently non-nutrient to fungus and shall not blister, crack, outgas, 
soften, flow or exhibit other immediate or latent defects that adversely affect storage, 
operation or environmental capabilities of integrated circuits. 


Material Selection 
Materials selected for use in the construction of the integrated circuits shall be chosen for 


maximum suitability for the application. This shall include consideration of the best balance 
for: 


a) Electrical performance 

b) Thermal compatibility and conductivity 

c) Chemical stability including resistance to deleterious interactions with other 
materials 

d) Metallurgical stability with respect to adjacent materials and change in crystal 


configuration 


e) Maximum stability with regard to continued uniform performance through the 
specified environmental conditions and life. 


Foreign Materials 


No lacquer, grease, paste, desiccant or other similar foreign encapsulant or coating material 
shall be included in the circuit enclosure nor applied to any part of the internal circuit 
assembly. 


Mechanical 
Case 
Each integrated circuit shall be securely mounted and hermetically sealed within a case 


designed and constructed to conform to the outline and physical dimensions shown in the 
detailed specification. 
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3.4.3.2 Interconnections 


Interconnections within the integrated circuit case shall be minimized and there shall 
be no wire crossovers. Circuit intraconnections by means of wire jumpers shall not be 
used. (See Note 6.2) 


3.4.3.3 Leads 


Lead material, construction, and outline shall be as specified on the detail specification and 
shall be capable of meeting the solderability test of MIL-STD-883, Method 2003. (See 
note 6.4). 


3.4.3.3.1 Lead Size 


Lead outline and dimensions shall be as specified in the detail specification. 
3.4.3.3.2 Lead Surface Condition 


Leads shall be free of the following defects over their entire length when inspected under a 
minimum of 4X magnification: 


a) Foreign materials adhering to the leads such as paint, film, deposits and dust. 
Where adherence of such foreign materials is in question, leads may be subjected 
to a clean, contaminant-free (e.g., oil, dust, etc.), filtered air stream (suction or 
expulsion) of 88 feet per second maximum, or a wash/rinse as necessary and 
reinspected. 


b) Nicks, cuts, scratches or other surface defacing defects which expose the base 
metal. 


3.4.3.3.3 Lead Straightness 


Leads shall be aligned within a 0.050-inch diameter, 0.050-inch length cylinder concentric 
to the point of lead emergence from the case and the X-axis (the axis parallel to the lead 
axis). Along the remaining lead length, there shall be no unspecified bend whose radius is 
less than 0.10 inch and no twist whose angle is greater than 30° (ribbon leads, only). 


3.4.3.3.4 Preformed Leads 


Preformed leads, when specified, shall be in accordance with the detail specification. The 
part number of the integrated circuit shall remain as specified in the applicable detail 
specification or purchase order, the applicable suffix designation shall appear on the 
purchase order but shall not be marked on the device. 
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3.4.3.3.5 Carriers (Mech-Pak Carrier) 


3.5 


3.5.1 


Bee 


3.5.3 


Carrier-matrix assemblies consisting of individually mounted integrated circuits shall be 
furnished when so specified by purchase order. The individual carriers shall have provisions 
for use with automatic test equipment contacts. Devices supplied ‘‘clipped-out’”’ of the 
Mech-Pak Carrier shall be supplied in the Barnes Carrier type 029-188 or equivalent. 
(Applicable to Flat Packs only.) 


Marking of Integrated Circuits 
Legibility 


All marking shall be permanent in nature and remain legible when subjected to specified 
operating, storage, and environmental requirements. All markings shall be insoluble in 
standard solvents such as trichlorethylene, water and xylene. 


Marking Details 


Marking of the integrated circuits shall be located as follows unless otherwise specified in 
the detail specification: 


a) TO-99, TO-100, and similar ‘‘can’’ cases shall be marked on the top of the case. 
Where space limitations exist, the side of the case may be used. 


b) Flat Packs shall be marked on the top of the case. Where space limitation exists, 
the bottom of the package may be utilized as necessary. As a minimum the top of 
the package shall show the manufacturer's identification mark or symbol, the 
device part number, date code, and pin 1 orientation mark (where applicable). 


Cc) Dual-in-line plug-in packages shall be marked in the same manner as flat packs. 
Required Device Marking 


a) Index point indicating the starting point for numbering of leads shall be as 
indicated in the detail specification. The indexing point may be a tab, color dot, 
or other suitable indicator. 


b) Manufacturer’s identification mark or symbol. 


c) A lot date code indicating the week of initial submission for screening or 
inspection. The date code shall be as follows: 


1) EIA four-digit date code, the first two numbers shall be the last 
two digits of the year, the last two numbers shall indicate the 
calendar week. 


TEXAS INSTRUM ENTS 


NCORPORATE 
POST OFFICE BOX 5012 e¢ DALLAS, TEXAS 75222 


38510/MACH IV PROCUREMENT SPECIFICATION 


2) EIA three-digit date code (when limited by space available), the 
first number shall be the last digit of the year, the last two 
numbers shall indicate the calendar week. 


d) Manufacturer’s part number defining circuit type and _ applicable 
MIL-STD-883 screening level and MIL-M-38510 product assurance level as 
defined in paragraph 3.2. 


e) Individual device serial number is required for Class A (SNH). 
f) A dot to indicate acceptance by Radiographic inspection. 
NOTE: 


When a color dot is used to identify pin one, the radiographic inspection 
acceptance dot shall be placed on the bottom of the package. 


g) Country of origin shall be per U.S. Customs codes. 


3.6 Product Assurance 


The manufacturer shall establish and maintain a reliability assurance program that complies 
with the basic intent of MIL-STD-790. Furthermore, it is intended that each integrated 
circuit delivered shall be free of any defect in design, material, manufacturing process, 
testing and handling, which would degrade or otherwise limit its performance when used 
within the specified limits. 


3.6.1 Visual and Mechanical Examination 


Integrated circuits shall be examined to verify that material, design, construction, physical 
dimensions, marking and workmanship are in accordance with the specified acceptance 
criteria. 


3.6.2 Test Equipment 


The manufacturer shall prepare and maintain a current list, by name and drawing number or 
other unique identification, of test equipment used in the manufacturing and testing of 
devices submitted for acceptance inspection under this specification. This list shall be made 
available to the procuring activity representative upon request. 


3.6.3 Process Controls 


Each integrated circuit shall be constructed by manufacturing processes which are under the 
surveillance of the manufacturer’s Quality Control department. The processes shall be 
monitored and controlled by use of statistical techniques in accordance with published 
specifications and procedures. The manufacturer shall prepare and maintain suitable 
documentation (such as quality control manuals, inspection instructions, control charts, 
etc.) covering all phases of incoming part and material inspection and in-process inspections 
required to assure that product quality meets the requirements of this specification. The 
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3.6.4 


3.7 


atel 


A 


procuring activity may verify, with the permission of and in the company of the 
manufacturer's designated representative, that suitable documentation exists and is being 
applied. Information designated as proprietary by the manufacturer will be made available 
to the procuring activity or its representative only with the written permission of the 
manufacturer. 


Process control is recognized as being vital to the concept of ‘‘built-in’’ quality. The 
process control program shall include a scanning electron microscope (SEM) monitor 
program for evaluating the metal integrity over oxide step and oxide step contour. 
The SEM analysis will be defined in a Quality & Reliability Assurance document. 


Production Changes 


The manufacturer shall advise the procuring activity of the time at which any major 
change(s) in production or QC methods or documentation become effective during the 
period of device production for delivery against any given purchase order referencing this 
specification. 


Workmanship 


Integrated circuits shall be manufactured and processed in a careful and workmanlike 
manner, in accordance with the production processes, workmanship instructions, inspection 
and test procedures, and training aids prepared by the manufacturer in fulfillment of the 
reliability assurance program established by paragraph 3.6. 


Personnel Certification 


The manufacturer shall be responsible for training, testing and certification of personnel 
involved in producing integrated circuits. Training shall be commensurate and consistent 
with the requirements of this specification and in conformance to the basic intent of 
MIL-STD-790. Training aids in the form of satisfactory criteria shall be available for 
Operator and inspector review at any time. 


Personnel Evaluation 


The supplier shall maintain a continuous evaluation of the proficiency of personnel 
concerned with production and inspection. Retraining of an operator or inspector shall be 
required when this evaluation establishes that a degree of proficiency necessary to meet the 
requirements of this specification is not being exercised. 
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a gS Rework provisions 


3.7.3.1 Rework 


All rework on micorcircuits manufactured under this specification shall be accomplished in 
accordance with paragraph 3.7.1 of MIL-M-38510 as defined herein. 


3.7.3.2 Rebonding 


Rebonding shall be in accordance with MIL-M-38510, as defined herein (see Note 6.5) 


3.8 Performance Capabilities 


The integrated circuits delivered to this specification shall be designed to be capable 
of meeting the environmental requirements specified in Table ||. The manufacturer 
need not perform these tests specifically for the contract or specification, but shall 
provide data which demonstrates the ability of the integrated circuits to pass the 
environmental tests. The data shall have been generated on devices from the same 
generic family as the circuits being supplied to this specification, and the package 
configuration shall be the same as for the delivered parts (i.e., Flat Pack, TO-100, etc.). 


3.9 Quality and Reliability Assurance Program Plan 


The manufacturer shall establish and implement a Quality and Reliability Assurance 
Program Plan that meets the intent of MIL-M-38510, Appendix A. Submission of the 
program plan to the procuring activity shall not be a requirement of this specification; 
however, the program plan shall be maintained by the manufacturer and shall be avail- 
able for review by the procuring activity. 
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4.0 


4.1 


4.1.1 


QUALITY ASSURANCE PROVISIONS 
Responsibility for Inspection 


Unless otherwise specified in the contract or purchase order, the manufacturer is responsible 
for the performance of all inspection requirements specified herein. Except as otherwise 
specified, the manufacturer may utilize his own facilities or any commercial laboratory 
acceptable to the procuring activity. The procuring activity may, at its discretion, perform 
any of the inspections set forth in the specification where such inspections are deemed 
necessary to assure supplies and services conform to prescribed requirements. 


Inspection and Testing Procedures Coverage 


Inspection and testing processes and procedures prepared in fulfillment of the reliability 
assurance program established per paragraph 3.6 shall be prescribed by clear, complete and 
current instructions. These instructions shall assure inspection and test of materials, work in 
process and completed integrated circuits as required by this specification. In addition, 
criteria for approval and rejection of materials and integrated circuits shall be included. 


Inspection at Point of Delivery 


The procuring activity may, at its discretion, reinspect any or all of the delivered parts 
excluding Groups B, C, and D destructive samples as defined by MIL-STD-883. All 
parts found to be defective, excluding devices exhibiting damage from use, may be 
returned to the manufacturer at the manufacturer’s expense. 


Inspection Records 


The manufacturer shall maintain a reliability data and records library. This library shall have 
on file, for review by the procuring activity, records of examination, qualification test 
results, variables data (when required) and all other pertinent data generated on devices 
manufactured to this specification. 


Control of Procurement Sources 


The manufacturer shall be responsible for assuring that all supplies and services conform to 
this specification, the detail specification and the manufacturer’s procurement requirements. 
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4.1.4.1 Manufacturer’s Receiving Inspection 


Purchased supplies shall be subjected to inspection after receipt as necessary to ensure 
conformance to contract requirements. In selecting sampling plans, consideration shall be 
given to the controls exercised by the procurement source and evidence of sustained quality 
conformance. 


4.1.4.2 The manufacturer shall provide procedures for withholding from use all incoming supplies 
pending completion of required tests or receipt of necessary certification o; test records and 
their evaluation. 


4.1.4.3. The manufacturer shall initiate corrective action with the procurement source depending 
upon the nature and frequency of receipt of nonconforming supplies. 


4.1.5 Procuring Activity Quality Assurance Representative 


The procuring activity, may, at its discretion, place quality assurance representatives in 
the manufacturer’s plant as deemed necessary to assure conformance to contract 
requirements in any non-proprietary phase of design, fabrication, processing, inspec- 
tion, and testing of the integrated circuits being produced. The manufacturer shall 
provide reasonable facilities and assistance for the safety and convenience of such 
personnel in the performance of their duties. Inspection and test procedures shall be 
made available for review by the quality assurance representative. 


4.2 Qualification and Quality Conformance Inspection 


4.2.1 Qualification 


When specifically called out and funded on the purchase order or contract, the 
manufacturer’s specific device qualification shall be based on compliance with the 
quality conformance test per Table II! for MOS LSI devices. Qualification for other 
technologies shall be per Table | except that the testing will be to one LTPD level 
tighter than as defined in Table B-| of MIL-M-38510. For 38510 Class A (Level IV), 
qualification shall be per MIL-STD-883, Method 5005, Table Ila. 


4.2.1.2 Procedures and Definitions 


4,.2.1.2.1 Sampling Procedure 


Device selection for the qualification procedure of 4.2.1 shall be based on a random 
sampling technique and will be selected from a generic family. 
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4.2.1.2.2 Generic Family 


4.2.2 


4.2.2.1 


Electrically and structurally similar devices shall be said to comprise a generic family 
(e.g., TTL) if they meet the following criteria: 


a) 


b) 


c) 


Are designed with the same basic circuit-element configuration 
such as TTL, TTL Schottky, DTL, CMOS, MOS metal-gate, or 
MOS silicon-gate, and differ only in the number or complexity of 
specified circuits that they contain. Generic family for linear 
circuits is defined by circuit function (e.g.,0p amp, 
comparator, etc.). 


Are designed for the same supply, bias and signal voltage, and for 
input/output capability with each other under an established set of 
loading rules. 


Are enclosed in housings (packages) of the same basic construction 
(e.g., hermetically sealed flat packages, dual-in-line ceramic, 
dual-in-line plastic) and outline, differing only in the number of 
active housing terminals included and/or utilized. 


Quality Conformance Inspection 


Quality conformance inspections (Groups B,-C, and D) are per Tables | and II. Table I| 
shall apply to MOS LSI and Table | to other technologies. 


a) 


b) 


When specifically called out and funded on the purchase order or contract, 
the manufacturer shall perform the quality conformance inspections 
(Groups B, C, and D) on a lot-by-lot basis. 


The manufacturer shall, upon request, make available for review the 
following generic quality conformance inspection and data: 


Group B — To be performed every six weeks on each package type 
(a different number of pins constitutes a different package) at 
each assembly location. 


Group C — To be performed every three months on each generic 
family as defined in 4.2.1.2.2a and b. 


Group D — To be performed every six months on each package 
type (a different number of pins constitutes a different package) 
at each assembly location. 


Lot Acceptance Sampling 


Statistical sampling for quality conformance inspections shall be in accordance with 
MIL-M-38510 Table B-lI. 


Group B samples shall be selected from sublots that have successfully completed all of 
the 100% processing steps specified on the applicable process flow chart. 
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4.2.2.2 Resubmission of Failed Lots 


When any lot (paragraph 4.2.2.a) submitted for quality conformance inspection fails 
any subgroup requirement, it may be resubmitted a maximum of one time for that 
particular subgroup. This additional submission is permitted, provided an analysis is 
performed to determine the failure mechanism for each reject device in the subgroup, 
and that it is determined that the failures are due to one of the following: 


a) Testing error resulting in electrical damage to devices 
b) A defect that can effectively be removed by rescreening the lot 
c) Random defects that do not reflect poor basic device designs or 


poor workmanship. 
4.2.2.3. Early Shipments 


When quality conformance inspection is being performed for a specific contract or 
purchase order, the accepted Group A devices that are awaiting shipment pending 
successful completion of Groups B, C, and D shall be stored and controlled by Quality 
Assurance. Under no circumstances shall such parts be shipped prior to the 
successful completion of the Group B tests. 


4.2.2.4 Groups B, C, and D Test Data 


All lot-by-lot data generated by Groups B, C, and D testing when specifically called 
out and funded on the purchase order, shall accompany the initial shipment of 
devices. This data shall consist, at a minimum, of the following: 


a) Attributes data for Group B. Endpoints for the subgroups are 
visual per the applicable MIL-ST D-883 test method. 


b) Attributes data for Groups C and D. Endpoints for each subgroup 
are electrical test parameters as defined in Tables | and II. 


4.2.2.5 Precedure in Case of Test Equipment Failure or Operator Error 


Where an integrated circuit is believed to have failed as a result of faulty test 
equipment or operator error, the failure shall be entered in the test record which shall 
be retained for review along with a complete explanation verifying why the failure is 
believed to be invalid. If it is determined that the failure is invalid, a replacement 
integrated circuit from the same inspection lot may be added to the sample. The 
replacement integrated circuit shall be subjected to all those tests to which the 
discarded integrated circuit was submitted prior to its failure, and any remaining 
specified test to which the discarded integrated circuit was not subjected prior to its 
failure. 


4.3 Quality Assurance Processing, Methods and Procedures 


This section establishes the test methods and conditions to be used for the 100% 
processing (screening) requirements specified by the applicable process flow chart. 


4.3.1 Precap Visual Inspection 


Each microcircuit shall be required to pass the appropriate precap visual inspection 
defined as follows. Precap Lot Acceptance shall be per paragraph 4.6. 


TEXAS INSTRUMENTS 575 


NCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


38510/MACH IV PROCUREMENT SPECIFICATION 


4.3.1.1 38510 Class C (Level |) and 38510 Class B (Level III) devices shall be visually 
inspected in accordance with MIL-STD-883, Method 2010, Condition B. 


4.3.1.2. 38510A Class A (Level IV) devices (designated for NASA type applications) shall be 
visually inspected in accordance with MIL-STD-883, Method 2010, Condition A. (See 
notes 6.1.1.1 and 6.1.1.2.) (See notes under 6.1.2 for MOS LSI devices.) 


4.3.1.3. Complex MSI and LSI circuits as defined in MIL-STD-883, Method 5004, 
paragraph 3.3. may be precap' inspected per MIL-STD-883, Method 5004, 
paragraph 3.3.1 for 38510 Class B (Level II!) and paragraph 3.3.2 for 38510 Class C 
(Level I). 


4.3.2 Stabilization Bake 


The purpose of this test is to determine the effect on microelectronic devices of 
baking at elevated temperatures without electrical stress applied. Test shall be 
performed in accordance with MIL-STD-883, Method 1008, Condition C. 


4.3.3 Thermal Shock 


The purpose of this test is to determine the resistance of the device to sudden 
exposure to extreme changes in temperature. Test shall be performed in accordance 
with MIL-ST D-883, Method 1011, Condition A. 


4.3.4 Temperature Cycle 


This test is conducted for the purpose of determining the resistance of a part to 
exposures to extremes of high and low temperatures, and to the effect of alternate 
exposures to these extremes, such as would be experienced when equipment or parts 
are transferred to and from heated shelters in arctic areas. Test shall be performed in 
accordance with MIL-STD-883, Method 1010, Condition C, for a minimum of 10 
cycles. For MS! and LSI comples devices as defined in MIL-STD-883, Method 5004, 
paragraph 3.3, 50 cycles may be used in lieu of alternate pre-cap visual inspection 
criteria. 


4.3.5 (Deleted) 


4.3.6 Centrifuge (Constant Acceleration) 


The centrifuge test is used to determine the effects on microelectronics devices of a 
centrifugal force. This test is designed to indicate structural and mechanical 
weaknesses not necessarily detected in shock and vibration tests. Test shall be 
performed in accordance with MIL-STD-883, Method 2002, Condition E for devices 
having 20 or less pins and Condition D for those having more than 20 pins. 
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Fine Leak Test 


Each integrated circuit for 38510 Class C (Level !), 38510 Class B (Level III), and 
38510 Class A (Level IV) screens shall be subject to a fine leak test in accordance 
with paragraph 4.3.7.1 or 4.3.7.2. The method shall be optional providing it is 
consistent with and capable of detecting the specified leak rate of the applicable 
process flow chart. 


Helium Leak Test 


Helium leak test shall be performed in accordance with MIL-STD-883, 
Method 1014, Condition A. 


Radiflo Leak Test 


Radiflo leak test shall be performed in accordance with MIL-STD-883, 
Method 1014, Condition B. Krypton 85 bomb pressure and dwell time are a 
function of the radioactivity level and shall be selected so as to conform to the 
equations given in Condition B. 


Gross-Leak Test 


Each integrated circuit for 38510 Class C (Level 1), 38510 Class B, (Level III) and 
38510 Class A (Level 1V) screens shall be subjected to the appropriate gross-leak test 
of paragraph 4.3.8.1 or 4.3.8.2, or an approved equivalent. The manufacturer may, at 
his option, perform gross-leak testing after the Set! Electrical Tests of paragraph 
4.3.9. 


When specifically called out and funded on the purchase order or contract, units will 
be bombed 2 hours minimum at 30 psig in FC-78, or equivalent. Units will then be 
immersed in FC-40 or equivalent at +125°C +5°C for 30 seconds minimum and 
observed for for a definite stream of bubbles, more than two large bubbles, or an 
attached bubble that grows in size, per MIL-STD-883, Method 1014, Condition C2. 


Units will be immersed in FC-40 or equivalent at +125°C + 5°C for 30 seconds 
minimum and observed for a definite stream of bubbles, or more than two large 
bubbles per MIL-STD-883, Method 1014, Condition C1. 


Final Electrical Test (Set |) 


Each integrated circuit shall be required to pass the electrical requirements of the data 
sheet. The manufacturer shall also perform such additional testing necessary to assure 
the parts will meet the temperature extreme limits. MOS LSI memory devices will be 
100% tested both at 25°C and at high temperature. Linear circuits will be 100% dc 
tested at high and low temperatures and 25°C. 


When specifically called out and funded on the purchase order or contract, the 
manufacturer shall perform subgroups 2, 3, and 4 of paragraph 4.4 in accordance with 
Method 5004 of MIL-STD-883. 


TEXAS INSTRUMENTS 


NCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


577 


578 


38510/MACH IV PROCUREMENT SPECIFICATION 


4.3.10 


4.3.11 


4.3.12 


Burn-In 


The burn-in screen is performed for the purpose of eliminating marginal devices and 
early-life failures. Device biasing shall be in accordance with MIL-STD-883 Method 
1015, Conditions A, D, or E for Digital Circuits and Conditions B, C, or D for Linear 
Circuits. For 38510 Class B (Level II1) devices, equivalent test conditions using the 
time/temperature acceleration factor of Condition F between the temperature range of 
125°C to 150°C may be used. For 38510 Class B (Level II!) MSI and LSI complex 
devices as defined in MIL-STD-883 paragraph 3.3.1, a 240 hour burn-in in lieu of 
alternate pre-cap visual inspection criteria per MIL-STD-883, Method 5004, paragraph 
3.3.1 may be used. 


Final Electrical Test (Set 11) 


Each 38510 Class A (Level I1V) integrated circuit shall be required to pass the electrical 
requirements of the detail specifications. The following tests shall be performed as a 
minimum: dc parameters at maximum and minimum rated temperatures, and 
switching parameters at 25°C. In addition, each bipolar device shall have critical 25°C 
dc electrical parameters read and recorded by serial number and shall pass the 
following delta requirements: 


PARAMETER DELTA LIMIT 
VOL + 10% of detail specification limit 
VOH + 10% of detail specification limit 
He + 10% of detail specification limit 
HH +10% of detail specification limit 


CMOS recorded parameters and delta limits will be defined by the manufacturer as 
required. | 


One copy of the pre-burn-in and post-burn-in recorded data with delta calculations 
shall be shipped with each lot. Data will not be available for the metal flat pack (T). 
See MIL-M-0038510, Class S. The manufacturer may, when deemed necessary, elect to 
perform additional electrical testing over and above the requirements stated herein. 


Radiographic Inspection (X-Ray) 


Test shall be performed in accordance with MIL-STD-883, Method 2012. X-ray may 
be performed at any point after serialization at the manufacturer’s option (see 
note 6.3). 


External Visual Inspection 


The purpose of this examination is to verify that materials, construction, marking, and 
general workmanship are as specified. Examination shall be in accordance with 
MIL-STD-883, Method 2009. 
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Visual inspection will be performed for catastrophic failures. Catastrophic failures are 
defined as missing leads, broken packages, and damaged lids. 


Voltage Stress 
Selected n-channel MOS LSI devices will be voltage stressed for 40 hours minimum at 
25°C min per MIL-STD-883 Method 1015, Condition D. 

Group A Gonformance 

Group A conformance shall consist of the electrical parameters in the manufacturer's data 


sheet. If an inspection lot is made up of a collection of sublots, each sublot shall conform to 
Group A, as specified. 


SUBGROUP LTPD (%) 
LEVEL | LEVEL II LEVEL til LEVELIV 
38510C 385108 38510A 
Subgroup 1 5 7 5 5 
25°C, de 
Subgroup 2 10 10 7 5 


High Temperature, dc 


Subgroup 3 10 10 7 5 
Low Temperature, dc 


Subgroup 4 10 10 7 5 
Dynamic and Switching Tests @ 25°C 
NOTES: Functional tests included in dc tests. 


MOS LSI devices will be lot accepted at 25°C and high temperature. 
The LTPD’‘s of subgroups 1 and 2 will apply. 


Certification 


The manufacturer shall include a certificate of compliance with each shipment of parts if 
requested on the purchase order. This certificate shall indicate that all specified tests and 
requirements of this specification have been made or met, and that the lot of devices 
(identified by lot and/or batch number) is acceptable. The certificate shall bear the name 
and signature of the manufacturer’s Quality Control representative, the date of acceptance 
or signing, and any pertinent notes as applicable. 


Precap Lot Acceptance 


After each precap inspection the lot of devices shall be sampled by quality control and 
inspected for the specified visual criteria. 
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TABLE 1 
QUALITY CONFORMANCE TEST (GROUPS B,C, D) 


MIL-STD-883 


Group B 1/ 


METHOD CONDITION CLASSES B,C 
LTPD 
Subgroup 1 


Physical dimensions 2 devices 
(no failures) 
Subgroup 2 
a. Resistance to solvents 3 devices 
(no failures) 
Internal visual and Failure criteria from design and construction 1 device 
mechanical requirements of applicable procurement document. (no failures) 
Bond strength 2/ 15 
(1) Thermocompression (1) Test condition D 
(2) Ultrasonic or wedge (2) Test condition D 


Subgroup 3 . 
Solderability 3/ 2003 Soldering temperature of 260+ 10 C. 15 


1. Electrical reject devices from the same inspection lot may be used for all subgroups when end-point measurements are not 


required. 

2. Test samples for bond strength may, at the manufacturer's option unless otherwise specified,be randomly selected following 
internal visual (precap) inspection specified in method 5004, prior to sealing. 

3. All devices submitted for solderability test must have been through the temperature/time exposure specified for burn-in. 
The LTPD for solderability test applies to the number of leads inspected except in no case shall less than 3 devices be used 
to provide the number of leads required. 


GROUP C (Die Related Tests) 


Subgroup 1 

Operating /ife test Test condition to be specified (1000 hours) 

End point electrical parameters As specified in the applicable device specification 
Subgroup 2 

Temperature cycling Test condition C 

Constant acceleration Test condition E min. (see 3) 


Seal Y 1 axis followed by one other axis X or Z. 
As applicable 


(a) Fine 

(b) Gross2/ 
Visual examination 
End-point electrical As specified in the applicable device specification 
parameters 


1. Visual examination shall be in accordance with method 1010. 
2. When fluorocarbon gross-leak testing is utilized, test condition C5 shall apply as minimum. 
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TABLE 1 
QUALITY CONFORMANCE TEST (GROUPS B,C, D) 
(continued) 


MIL-STD-883 


METHOD CONDITION LTPD 
Subgroup 1 
Physical dimensions 2016 


GROUP D (Package Related Test) 


Subgroup 2V 
Lead integrity 
Seal 
(a) Fine 2/ 


(b) Gross 3/ 


Test condition B2 (lead fatigue) 
As applicable 


Subgroup 34 
Thermal shock 
Temperature cycling 
Moisture resistance 
Seal 
(a) Fine 2/ 
(b) Gross 3/ 
Visual examination 
End point electrical parameters 


Test condition B as a minimum, 15 cycles minimum. 
Test condition C, 100 cycles minimum. 


As applicable 


As specified in the applicable device specification. 


Subgroup 44 


Mechanical shock 

Vibration variable frequency 
Constant acceleration 

Seal 

(a) Fine 2/ 

(b) Gross 3/ 

Visual examination 

End point electrical parameters 


Test condition B 
Test condition A 

Test condition E (see 3) 
As applicable 


Subgroups 1, 2,3, and 7. 


Subgroup 5 
Salt atmosphere 
Visual examination 


Test condition A. Omit initial conditioning 


Electrical reject devices from the same production lot may be used for samples. 


Condition A or B per paragraph 3,7 herein, 

When fluorocarbon gross leak testing is utilized; test condition C2 shall apply as minimum. 

Devices used in subgroup 3, ‘’Thermal and Moisture Resistance’’, may be used in subgroup 4, ’’Mechanical’’. 
Visual examination shall be in accordance with method 1010 or 1011 at a magnification of 5X to 10X, 


DAR YN > 


Visual examination shall be performed in accordance with method 2007 for evidence of defects or damage to case, 
leads, or seals resulting from testing (not fixturing). Such damages shall constitute a failure. 
7. Visual examination shall be in accordance with paragraph 3.3.1 of method 1009. 
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TEST 


Subgroup 1 
Temperature Cycle 
Constant Acceleration 
Electrical End Points 

Subgroup 2 
Operating Life 
Electrical End Points 


TABLE II 
QUALITY CONFORMANCE TEST 
MOS LS! CIRCUIT 


MIL-STD-883 
METHOD 


1010 
2001 


CONDITIONS LTPD 
Condition C 
Condition D1, Y; Plane 
Subgroup 1 15 


Condition D, 500 Hrs. Minimum 
Subgroup 1 10 


1. Condition D for packages with more than 20 pins. Condition E for packages with 20 pins or less. 
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TABLE III 
MANUFAC TURER’S QUALIFICATION PROCEDURE 
MOS LSI CIRCUITS 


MIL-STD-883 CLASSES B, C 


METHOD CONDITION LTPD 


GROUP B 


Subgroup 1 
Physical dimensions 2 devices 
(no failures) 


Subgroup 2 
a. Resistance to solvents 3 devices 
(no failures) 
b. Internal visual and Failure criteria from design and construction 1 device 
mechanical requirements of applicable procurement (no failures) 
document. 
c. Bond strength2/ 15 
(1) Thermocompression (1) Test condition D 
(2) Ultrasonic or wedge (2) Test condition D 


Subgroup 3 
Solderability3/ Soldering temperature of 260 +10 C. 


1. Electrical reject devices from the same inspection lot may be used for all subgroups when end-point measurements are not 
required. 

2. Test samples for bond strength may, at the manufacturer’s option unless otherwise specified, be randomly selected following 
internal visual (precap) inspection specified in method 5004, prior to sealing. 

3. All devices submitted for solderability test must have been through the ternperature/time exposure specified for burn-in. 
The LTPD for solderability test applies to the number of leads inspected except in no case shall less than 3 devices be used 
to provide the number of leads required. 


GROUP C (Die Related Tests) 


Subgroup 1 
Operating life test Ta = 85°C, 1000 hours minimum 
End point electrical parameters 
Subgroups 1, 2, 3, and 7 


Subgroup 2 
Temperature cycling Test condition C 
Constant acceleration Test condition E for package with <20 pins 
Test condition D for packages with = 20 pins 


Y 1 axis followed by one other axis X or Z. 


Seal As applicable 

(a) Fine 

(b) Gross2/ 

Visual examination 

End-point electrical As specified in the applicable device specification 
parameters 


1. Visual examination shall be in accordance with method 1010. 
2. When fluorocarbon gross-leak testing is utilized, test condition Cy shall apply as minimum. 
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TABLE II! 
MANUFACTURER'S QUALIFICATION PROCEDURE 
MOS LSI CIRCUITS 
(continued) 


TEST MIL-STD-883 CLASSES B,C 
METHOD CONDITION 


GROUP D (Package Related Test) 


Subgroup 1 
Physical dimensions 


Subgroup 2 
Lead integrity Test condition B2 (lead fatigue) 
Seal As applicable 
(a) Fine2/ 
(b) Gross3/ 


Subgroup 34/ 
Thermal shock Test condition B as a minimum, 15 cycles minimum 
Temperature cycling Test condition C, 100 cycles minimum. 
Moisture resistance 
Seal As applicable 
(a) Fine2/ 
(b) Gross3v 
Visual examination 
End point electrical parameters As specified in the applicable device specifications. 


Subgroup 44/ 
Mechanical shock Test condition B 


Vibration variable frequency Test condition A 
Constant acceleration Test condition E (see 3) 
Seal As applicable 

(a) Fine2/ 

(b) Gross3/ 

Visual examination 

End point electrical parameters Subgroups 1, 2,3, and 7. 


Subgroup 5) 


Salt atmosphere Test condition A. Omit initial conditioning 
Visual examination 


Electrical reject devices from the same production lot may be used for samples. 

Condition A or B per paragraph 3.7 herein. 

When fluorocarbon gross leak testing is utilized; test condition C2 shall apply as minimum. 

Devices used in subgroup 3, ‘’Thermal and Moisture Resistance’’, may be used in subgroup 4, ‘‘Mechanical’’, 
Visual examination shall be in accordance with method 1010 or 1011 at a magnification of 5X to 10X. 

Visual examination shall be performed in accordance with method 2007 for evidence of defects or damage to Case, 
leads, or seals resulting from testing (not fixturing). Such damages shall constitute a failure. 

7. Visual examination shall be in accordance with paragraph 3.3.1 of method 1009, 
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PREPARATION FOR DELIVERY 


Final Visual Shipping Inspection 


Each lot of microcircuits and its associated documentation shall be sampled by Quality 
Control and visually inspected for the following: 


a) 
b) 
c) 
d) 


e) 


Scratched, nicked or bent leads 

Damaged header (packages) 

All test data specified in section 4.0 

Certificate of Compliance as specified in section 4.0 


All other pertinent documentation required and specified by this 
specification. 


Packing Requirements 


Parts shall be packed in containers of the type, size, and kind commonly used which 
will ensure acceptance by common carriers and safe delivery at the destination and in 
accordance with MIL-M-55565, Level C, bulk pack. The containers shall be clearly 
marked with manufacturer’s name or symbol. 


Preservation and Package Identification 


The package shall be marked with the following: 


The country of origin if other than U.S.A. 


Procuring activity parts number 


Purchase order number 


Material nomenclature 


Quantity 
Lot number 


Date code 


This information shall appear on the label or shall be directly marked on each container. 


Method is optional. 
NOTES 


Precap Visual Method 2010 


The following criteria may be in conflict with the circuit design topology and 
construction techniques of some microcircuit manufacturers. Where such a conflict 
does exist, the inspection criteria listed herein may be waived. (Reference paragraph 
3.0 of MIL-STD-883, Method 2010). 
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6.1.1 


GB. 1.1.1 


6.1.1.2 


6.1.2.1 


6.2 


6.3 


6.4 


6.5 


Preseal Visual Inspection, Test Condition B [38510 Class B (Level II!) and 38510 
Class C (Level |)]. 


Paragraph 3.2: a 20-PSI minimum blow-off prior to seal will be performed to meet 
the intent of acontrolled environment. 


For titanium-tungsten, gold, titanium-tungsten multilayered systems, the underlying 
metal is defined as the bottom titanium tungsten and the top layer is defined as gold. 


Preseal Visual Inspection for MOS LSI devices (38510 Class B, level II1l| SMC). When 
the alternate screening option of paragraph 3.3 of Method 5004 is applied, the 
following additional items are applicable: 


Internal visual, Method 2010, Condition B: In addition to the changes indicated by 
paragraph 3.3.1 of Method 5004, the following additional clarifications and deletions 
are applicable as reflected in MIL-M-38510/235: 


a) Metallization inspection shall be applicable to the top layer 
metal conductor (i.e., Al) and need not include ‘underlying 
conductors” such as poly-silicon. 


b) Omit paragraphs 3.2.1.1 (b) through 3.2.1.1 (e), 3.2.1.2 (b) 
through 3.2.1.2 (e) and 3.2.3 (e) (Items 3.2.1.1 (f) and 3.2.3 (g) 
do not apply). 


Interconnections 


Circuit interconnections (metallization pattern) shall be designed so that no properly 
fabricated connection shall experience a current density greater than 5 X 109 amperes/cm2, 
including allowances for worst-case conductor composition, normal production tolerances 
on design dimensions, and nominal thickness at critical areas such as contact windows. 


X-Ray Method 2012 


Paragraph 3.9.2.2a(2) and (3) delete and replace with: ‘‘Cause for rejection shall be a 
single void in the bar attachment material opening two adjacent sides and exceeding 
50% of the length of one side and 100% of the length of the other side.” 


Salt Atmosphere Test, Method 1009 


Where package design considerations necessitate (such as 0.75-inch tip-to-tip metal 
flat packs), there may be a conformal coating applied prior to the salt atmosphere 
test. 


Rebonding 


Attempts to bond where only impressions have been made in the metal and where the 
bond did not make a physical attachment to the pad or post shall not be considered 
evidence of rebonding. 
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IC SOCKETS 


Texas Instruments lines of off-the-shelf interconnection products are designed specifically to meet the performance needs of 
volume commercial applications. They provide both the economy of a standard product line and performance features 
developed after many year’s experience with custom designs. Foremost among these is our ability to selectively bond a 
wrought gold stripe at the contact point. No waste. Reduced cost. Reliable contacts. 


Wrought Gold Contact 

Plate a contact with gold and you get a better contact. More reliable, longer lasting. Increase the gold, you improve the 
contact. But gold is precious, so improved performance has to be costly — right? Wrong. Because now you can get the gold 
only where it is needed — at the point of contact. 


How? With selective metallurgical bonding; a gold stripe inlay. Not porous plating, but durable wrought gold bonded to the 
contact by the same technology used to produce clad coins and thermostat metals. 


Texas Instruments, Attleboro, Massachusetts, is the world’s largest producer of these multimetal systems. We also know our 
way around electronics. The result? A full line of reliable, low cost, interconnection systems featuring an extra measure of 
gold where it’s needed. Premium performance at no premium in price. 


IC Sockets 

Texas Instruments family of IC sockets includes every type and size in common use today, and as wide a choice of contact 
materials as you'll find anywhere. Choose from open or closed entry wire-wrapped* sockets, standard or low profile solder 
tail sockets, cable plugs, and component platforms. Sizes from 8 to 40 pins. 


Additional information including pricing and delivery quotations may be obtained from your nearest TI Distributor, T] 
Representative, or: 


Texas Instruments Incorporated 
Connector Systems Department 
MS 2-16 

Attleboro, Massachusetts 02703 
Telephone: (617) 222-2800 
TELEX: ABORA927708 


T Registered trademark of Gardner-Denver 
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STANDARD PROFILE SOCKET 
SOLDER TAIL 


C-82 SERIES PLATED CONTACTS e C-92 SERIES GOLD CLAD CONTACTS 


WIRE WRAP 


C-81 SERIES PLATED CONTACTS e C-91 SERIES GOLD CLAD CONTACTS 


Designed for low cost, reliable, high density production packaging 
Universal mounting and packaging capabilities 

8 to 40 pin lead configurations 

Contacts accommodate .015” through .024” rectangular or round 
dual-in-line leads 

Wire wrap posts held to true position of .015” providing a true 
position of .020” on boards for efficient automatic wire wrapping 


SOLDER TAIL 


WIRE WRAP 


SOLDER 
STANDOFFS 


IDENTIFICATION 
FOR PIN NO. 1 


IDENTIFICATION 
FOR PIN NO. 1 


TOL. | 
NON-CUMULATIVE !TYP 


COVER: TYPICAL LOCKING 


TECHNIQUES USED COVER: TYPICAL LOCKING 


; TECHNIQUES USED 
Vv W——_ 250 MAX .200 MAX 
COVER _ | | 
PRELOADED CONTACT OPTIONAL 
g &. ,» ©». A | 
1 Ty a onl 
250 .250 
020 OPEN ENTRY 2 OPEN ENTRY 2 
| ONLY | ONLY 
- i] 
025 640 7 
SQUARE 690 
000 000 ( ] 
P| 
MATERIAL: NOTES: 
A. Body-glass filled A. Sockets meet requirements of Texas G. Sockets are designed to achieve maxinnrum 
nylon (GFN) Instruments test specification TS-0003 density on boards and may be mounted 
B. Contact-phosphor and test report TR-0001 .400”’ row to row centers 
bronze per QQ-B-750 B. Contacts are replaceable H. Closed entry cover is provided to facilitate 
(C-81) copper nickel C. Contacts have redundant spring elements automatic insertion and protect IC leads 
alloy (C-91) B. Cover ix varmoussile against damage 
C. Finish-see part E. Contact is designed and oriented in the |. Accommodates standard IC leads up to 
number schedule . plastic body to generate maximum .024” square, rectangular or .024"’ dia. 
possible contact pressure J. Contact retention — 7 Ibs. min. 
F. Operating temperature —65°C to +150°C K. Sockets are capable of being automati- 


[Dimension Wtmax) | 400 | 400 


.700 
[Dimension x2.005 | 300 | 900 | 300 | 900 | 00 | 600] 600 
[dimension ¥20.10 | Na | 400 | 400 | 400 400] 600 | .s00_| 

[280 [ 280 [200280 | 


.280 


Dimension Z +.005 


590 


cally or semiautomatically wire wrapped 


| 2orin | 24pin | 28Pin | 36pin | 40Pin 
| 1.065 | 1.280 | 1480 | 1.845 | 2.045 
[—-400_| 700 | 700 | .700_| _ .700 
30 | .600 | — .600 
.800 1.000 

325 .325 


WIRE WRAP SOLDER TAIL 


ee OPEN ENTRY | CLOSED ENTRY be OPEN ENTRY | CLOSED ENTRY 
PART PART 
NUMBER NUMBER 
SCHEDULE SCHEDULE 


Series 

C-81 
200-400 
microinch 
min tin 

per 
MIL-T-10727 


Series 


C-91 


50 microinch 


min 


gold stripe 


inlay 


C810854 
C811454 
C811654 
C811854 
C812054 
C812454 
C812854 


C910850 
C911450 


C911650 
C911450 
C912050 
C912450 
C912850 


C810804 
C811404 
C811604 
C811804 
C812004 
C812404 
C812804 
C813604 
C814004 
C910800 
C911400 


C911600 
C911400 
C911800 
C912000 
C912800 
C913600 
C914000 


Series 

C-82 

30 microinch 
min gold per 
MIL-G-45204 
over 

50 microinch 
min nickel per 
QQ-N-290 


Series 

C-82 

50 microinch 
min gold per 
MIL-G-45204 
over 

100 microinch 
min nickel per 
QQ-N-290 


Series 
C-82 


200-400 
microinch 
min tin per 
MIL-T-10727 


Series 
C-92 


100-microinch 
min 

gold stripe 
inlay 


C820850 
C821450 
C821650 
C821850 
C822450 
C822850 


C820852 
C821452 
C821652 
C821852 
C822452 
C822852 


C820854 
C821454 
C821654 
C821854 
C822454 


C822854 


C920850 
C921450 
C921650 
C921850 
C922450 
C922850 


C820800 
C821400 
C821600 
C821800 


C822400 


C822800 
C823600 
C824000 
C820802 
C821402 
C821602 
C821802 
C822402 
C822802 
C823602 
C824002 
C820804 
C821404 
C821604 
C821604 
C822404 
C822804 
C823604 
C824004 
C920800 
C921400 
C921600 
C921800 
C922400 
C922800 
C923600 
C924000 
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LOW PROFILE SOCKETS 
SOLDER TAIL 


C-93 SERIES GOLD-CLAD CONTACTS 
C-83 SERIES TIN-PLATED CONTACTS 
Universal mounting and packaging 


Anti-wicking wafer 
Stand-off tabs on base for solder flush 


Redundant contact points for low contact resis- 
tance, high reliability and repetitive insertion 


Closed entry construction 


MATERIAL: 
A. Body-glass filled nylon (GFN) 
B. Contact-copper nickel alloy 

C. Finish-see part number schedule 


NOTES: 


A. Sockets meet requirements of Texas Instruments 
test specification TS-0005 and test report 
TR-0003 


B. Operating temperature —65°C to +150°C 

C. Contacts have redundant spring elements 

D. Accommodates standard-IC leads up to .024” 
square, rectangular, or .024"’ diameter 

. Contact is designed and oriented in the plastic 
body to generate maximum possible contact 


SOLDER STANDOFF 


PART NO. SCHEDULE 


IDENTIFICATION NOTCH E 
FOR PIN NO. 1 


BLACK BODY 


pressure 
F. Socket is designed to achieve maximum density ROME S SVU IERING WAFER 
on boards a C-93 SERIES | C-83 SERIES | 
G. Sockets may be mounted end to end on .100” C930810 C830810 
centers continuous line or on .400” centers 
row to row C931410 C831410 
H. Socket is designed to prevent IC leads from C931610 C831610 
contacting P.C. board C931810 C831810 
|. Closed entry feature provided to facilitate 
automatic IC insertion and protects the IC C932010 C832010 
leads against damage C932210 C832210 
e C932410 C832410 
C932810 C832810 
C934010 C934010 
—T «350 MAX CONTACT FINISH 
.150 MAX C-93 SERIES: 


100 microinch minimum gold 
stripe inlay 

C-83 SERIES: 
200 microinch minimum bright 
tin plate 


IC LEAD GUARD 


[Pn [16m [20 Fn [Pn [28 


i; 
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